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the best components available to rigorous performance and reliability tests. The result 
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MILLENNIA™ P166 I MILLENNIA™ P200 PLUS 


* Intel 166MHz Pentium^ processor 

* 512KB pipeline burs? cache, flash BIOS 
*8X EIDE CD-ROM drive, 3,5* floppy drive 

* 16-hit stereo sound & speakers 

* PCI 64-bit 3D vkf&o with MPEG, 4MB EDO 

* hotfiee minitower or desktop 

* Microsoft* Mouse, 104-key keyboard 

* Microsoft Windows® 95 CO & MS® Plus! CD 
& • B-yeor/3-year Micron Power* warranty 


Designed for 



Microsoft * 

Windows*95 


• 16MB EDO RAM • 1.2GB EIDE hard drive $ 1 AAA 

* 15" Micron 15FGx, ,2Bdp (13.7" display) | 777 

•Microsoft Works 95 CD teLm/™. 


• 32MB EDO RAM • 2.1 GB EIDE herd drive 
•15" Micron 1SFGx,.2fldp 113.7" disployl 

* Microsoft Office Pro 95 & lookshelP 95 CDs 


Bus. lease W/mo. 


• 64MB EDO RAM • 3.1 GB EIDE hard drive 

• 17" Micron 17FGx, 2£dp (15.8" dispiny) 

• Microsoft Office Pro 95 & Bookshelf 95 CDs 


*3lH9 

Bus tease *107/1o. 


With 133MHz Pentium processor.. „ jadjlract *200 

WMi 200MHz Pentium processor..... .add '*100 


• Intel 200MHz Pentium processor 

• 512KB pipeline burst cache, Rash BIOS 
•PCI 32-bit Ultra SGI FastfO controller 

• 8X SOI CD-ROM drive, 3.5" floppy drive 

• 16-bit stereo sound & speakers 

• PCI 64-bit 3D video with MPEG, 4MB EDO 

• Tool-free minitower or desktop 

• Microsoft Mouse, 104-key keyboard 

• Microsoft Windows 9S CD £ MS Plus! CD 
sf • Syeor/3-yeor Micron Power warranty 



Pentium 


• 16MB EDO RAM • 1 GB Fnsl SCSI-2 hard drive 

• 15" Micron 15FGx, ,28dp (13.7" display] 

• Microsoft Works 95 CD 


• 32MB EDO RAM • 2GB Fast SCSI 2 hard drive 

• 15" Micron 15FGx, 28dp (13.7" display) 

• Microsoft Office Pro 95 & Bookshelf 95 CDs 


>2499 

Bus. Ibersa 'BS/mo. 


$ 3,199 

Bus. Ibqss’JGP/thl 


• 64MB EDO RAM • 4GB Fast SCSI 2 hard drive 
•17" Micron 17FGx, 2£dp (15.B" dispiny) 

• Microsoft Office Pro 95 & Bookshelf 95 CDs 


>4,249 

Bus. lease 5 145/rno. 
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MILLENNIA TRANSPORr NOTEBOOK SYSTEM 


The Micron Millennia TramPort gives you no-compromise multimedia computing, 
long battery life and plenty of ways to customize from a variety of options. 


• 133MHz Intel Mobile Pentium® processor 

• Intel 430MX PCI chipset 

• 256KB L2 pipeline burst cache 

• 16MB EDO memory (4BMB mox.) 

• 8X modular CD-ROM drive 

• PCI graphics accelerator, 1MB EDO memery 

• M-oPoinP dual pointing devices integrate 
bath pointing stick and touchpad 

• Removable EIDE hard drive 
•3.5" modular floppy drive 

■ Intelligent modular lithium-ion battery 

• 16-hit stereo sound 

• Built-in stereo speakers and microphone 

• 2 Type II or one Type III PCMCIA slots 

• S-Video and NTSC video-outputs 

• Headphone, microphone and line-in jacks 

• 2 infrared ports, one front, one hack 

• Parallel, serial, VGA and 2 PS/2 ports 

• Dimensions: 11.7" x 9.4" x 2.0", Weight: 6.9 lbs.t 

t6.9 lbs. itiriab 3.5' floppy and ora twtaty 
[Lori secures bath MAsnrn iransPart rzul MnzncmBock’^ 


• Nylon carrying case 

• Microsoft® Windows® 95 and MS® Plus! CD 

• Microsoft Office Pro 95 and Bookshelf® 95 CDs 

• Kensington- security loekt 

• 5-yeur/3-yenr Micron Power" limited warranty 


• 16MB EDO memory (48MB max.) 

•12.1" active matrix color display, 800 x 600 

• 1.2GB removable hard drive 


>4399 

BuiIbmSIW/m. 



• 32MB EDO memory (43MB mox.) 

• Motorola^ Montana 28.8 fox/modem 

• 12.1" active matrix color display, 800 x 600 

• 1.2GB removable hard drive 

• 2nd lithium-ton buttery 


$ 5,199 

Iks. ferae Sli3/mo, 


OPTIONS: 

• Wfth 16MB DIM module upgrade. add $349 

■ Willi second 1.2GB removable hard drive..add $599 

■ With second 2.0GB removable hard drive..odd $699 

• Willi 150 Intel Mila Pentium processor...add $200 

• With 3Com- Ethernet 108T PCMCIA... add $149 



August 1996 
Millennia Trans Port PI 33 


100 1 iwhtr M Huiqu. ID 336BJ • hlat-Fii hw4C|m Sfl Tallin IMS) \mvfori hk Howl Mai -hi tet 7p (U0 * MG B53 WM 
Ftu K8 313-3424 - (Wrest Order Fra 2064134912 * Tdind Siwwi Avalife 34 Hwn U Dop * Uinui Supparl End: teilispwr> w^nm m 

IriEmBliuniil Sik'5 EnLtnutwnal fan ■ ■ Tollhcf Irooi AAenra 

208-8«-8970 ^ 208-893-7393 95-800-708-1755 


MICRON 

ELECTRONICS, INC. 


IbUlrpc [rati Puerto Rira I Tuffltrcc Erajsi Canada 

iC 800 - 708 “ 1756 Wn 500 * 708-1753 

01996 Htmu EtedKmcs, lot AS iigtrtg resent Mwi -tlectnjno 5 ntfl respond fgr qmissoni Brertn ern3r$ n typography or pitt>- 
lograf+ry. All purthases are suOpd Id avuilatilily. Pnoes and spealteafcms may te ctariMd without note®. DOCS DO rol route smpprtg 
and handing: SCHSy rocney-back paheydws ncc delude freight and or^inaJ. srtpsHnHktiiHT 4 jliig (# 131325 . apples mlyioUkpjn brand 
products. and teg ms iron date d Stimmenl. AD sales are aidpd la Mttnxi EledrsnCS' Cuter* bums and COOdtonsd salt. LeaSd [KICK 
on 36-mjmti lease. Int^t. Inset Inside Bnd Pertejn are Jegtgteted Irammerks. d is trtel Cwparation. MicnSotL Windows, S>» 
WndDns lego and Windows NT art registered uadHiianta til Micrjsdt Corporahcn, Ail otter writes marta, trademarks and rwssiwi 
trademarks are the property d ihw respective companies. MHjTRNS-BTTE-961 O 


800 - 362-7306 

http://www.mei. micron, com 


Circle 22B on Inquiry Card. 

































■ 


Microsoft Windows NT Workstation 4.0 

has the ease of 
It has the power 

It has 



program: ► 



Ig) Accessories 
Lgf| Exchange Server 
Lgjj Microsoft FrontPage 
lg] Microsoft Office 
Lgj) Startup 
Lg) Visual Basic 40 
Command Prompt 
WindowsNT Explorer 



okl I ^Microsoft 


©1996 Microsoft Corporation. AH rights reserved. Microsoft. Windows, the Windows togo, and Windows NT are 
registered trademarks and the Start logo and Where do you want to go today? are trademarks of Microsoft Corporation. 
























Windows 95. 
of Windows NT. 

computers everywhere drooling. 





The new Windows NT- Workstat operating system 

has been designed to be the most powerful desktop oper¬ 
ating system. And because all that power Is controlled 
by the Win dow s *95 interf ace it f s much easier to use. 
The total 32-bit power of Windows NT Workstation means 
reliability, security, and easy access to the Internet and 
int“ : r it's reliable because all applications run in their own 
memory space—so that new game beta won’t crash last 
week’s work. It’s secure because integrated features 
let you ocjk y our sy stem all the way down to the file level, 
so you can count on applications and data being safe. 


It’s Internet-ready because it's loaded with built-in features 
like the M icrosoft Internet Explo re browser, and 

integrated Peer Web Services , which lets you create a small 
intranet for your workgroup. And because it r s all controlled 
by the Windows 95 Interface, you can customize your system 
to work and look however yeu like. So does all this mean 
Windows 95 is history? Absolutely not, Windows 95 may still 
be your best choice, depending on your existing hardware and 
applications. We suggest you dive headfirst into our Web site 
to compare and contrast operating systems to see which 
32-bit desktop is best for you. 


Microsoft 

Where do you want to go today?™ www.mlcrosoft.com/ntworkstation/ 
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pticalability 

Network Storage Solutions Ranging from 
40 Gigabytes to 2.5 Terabytes 





Pinnacle's Optical Library 
Systemi offer an ideal 
solution for archiving and 
retrieving databases , data 
warehousing and image 
storage applications with 
a media shelf-life up to 
TOO years. 


Pinnacle Micro has developed 
relationships with the leading 
software manufacturers to 
ensure compatibility and long 
term customer satisfaction. 
Whether you are running 
UNIX .; Novell Netware, 
Windows NT, Sun Solaris, HP 
UX or IRIK we have a solution 
for you. 


800-553-7070 


Users can access large amounts 
of data from across a network 
with performance near that of 
a local system disk. System 
Administrators can save time 
by automating jobs such as 
unattended backup and 
restore processes that typically 
require human intervention 
after hours. 


Pinnacle's systems provide 
mass amounts of on-line 
data, Fid up your disks f 
remove and archive , then 
replace with new media for 
endless storage capacity. 


Rewritability 


Each optical library system features Pinnacle's 
award-winning Vertex 2.6 Gfl rewritable optical 
drive, the fastest in the industry. This system 
provides random access to information, allowing 
users to rewrite data millions of times. 


Networkability 


Expandability 


Reliability 


Compatibility 


Availability 


^ Pinnacle Optical Library 
Systems are now available 
worldwide with a variety 
of service contracts to meet 
your needs. To receive a 
free copy of our Guide to Optical 
Library Systems or to speak 
to our storage experts call: 


Pinnacle 


/A 


ICRO 

THE OPTICAL STORAGE CGArtPAMY* 

Tel: 714-789-3001} • fax: 714-789-3ISO * htip://www.pinnadEmicro,com 
Circle 149 on Inquiry Card (RESELLERS: 150). 


The Pinnacle Micro logo is a registered trademark of ftnrade Micro he. All other trademark! are trademark of their respective owners. 
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Discover electronic presentations. For a test drive or free ilano dish call 
UK: 0500 262 -HO Germany: 0T30 813 649 France: V590 5993 Italy: 167ST77238 SpainT900 993 163 


Introducing the only projector combining exceptionally 
smooth SVGA graphics and amazing shake-the-table sound - 
the new LitePro® 620. 

For starters, it’s got Digital Light Processing? 4 so you get 
unsurpassed, film-quality graphics and video. And it’s got a 
better audio system than most cars, featuring four high- 
powered JBlf speakers. 

Plus, it projects a super-bright 400 lumens in full 
colour (an eye-popping 1400 lumens in Greyscale Mode). 
And since In Focus projectors are easier to connect and use, more 
people have bought them than any other. 

So check out the new In Focus LitePro 620 today. 

It’s where high-res meets hi-fi. 

Circle 724 on Inquiry Card. 


Infocus’ 


Great ideas. Brought to light: 


DOTAL 

LIGHT 

PROCESSING"- 

byTI 


European Head Office Planetenweg 91. 2132 HL Hoofddorp, The Netherlands Tel: +31 23 5623200, Fax: +31 23 5624388. 

In Focus is a registered trademark of In Focus Systems, Inc. Digital laght Processing and DLP are registered trademarks of Texas Instruments Incorporated. 














Deliver Industrial-Strength 

Decision Support Tools 

and Watch the Sparks Fly! 
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eltvering effective decision support Tdf hundreds or 
thousands of users is definitely not child's play. It 
lakes powerful, mature tools. IQ Softwares decision 
support tools are industrial-strength, best-of-breed prod¬ 
ucts that can be deployed individually or as a total decision 
support solution. 


IQ/Objects " Robust Query and Reporting 


IQ/SmartServer ra Three-Tier Architecture 


IQ/SmartServer provides production reporting, scheduling 
and job monitoring facilities. This elegant three-tier archi¬ 
tecture implementation harnesses the power of servers 
(UNIX and NT) to reduce network traffic and deliver 
a scalable, manageable, high-performance solution. 
[Q/SmartServer cures fat client performance problems 
without limiting user access to information. 


For. end-user query and reporting, IQ/Objects is simply 
unbeatable. This award-winning tool's familiar, easy-to-use 
Microsoft look and feel belie the awesome power of its true 
object-based technology, IQ/Objects sup- 
ports everything from simple ad hoc 
queries to the most sophisticated cross tab¬ 
ulations. Reusable objects let users com¬ 
bine new queries and reports with previ- (TSaSrS 
ously saved ones to create sophisticated 
reports easily and quickly. A selection of templates makes it 
easy to create presentation-quality results in minutes. 




IQ/Vision works directly with relational databases and 
Arbors Essbase or can be implemented with its own 
MDDB to deliver a complete OLAP solution. For robust 
multidimensional and drill-down analysis, nothing is easier 
to use or functionally as rich as IQ/Vision. An intuitive 
interface displays information in interactive charts or cross 
tabs, allowing any user to visually slice and dice, drill up 
and down, nest dimensions, flip axes, and rotate dimen¬ 
sions — all with point and click simplicity. 


if; |Q Software Corporation [99ft. The IQ Software logo >b a regibttfred trademark and IQ/Gbjccis, IQ/SmartScrvcr. IQ/Vision and IQUvcWeb are trademarks. ot |Q Software Corporation. AH other product 
i ij 3 nts ire ii.iJL-iii.n k-, of regiiK-tcd trademark* of rluiir respective cotnpanse* IQ Software Corporation 1 770,1 -Wti-fclB&f.i,. fax: ',770j ^fi-0321, email info@iqsc.cnm, World Wide Web: btipj/www.iqsc.com 









IQ/Objects — A breakthrough tech¬ 
nology for query and reporting tools .'* 

Aberdeen Group 

IQ Software has brought the power of 
objects to mainstream business intelli¬ 
gence.' 

Patricia Scybold Group 

IQ/Vision is an extremely powerful and 
easy to use OLAP tool that shines with 
complex data. 

Information Vt4ek itifcs 



IQ/LiveWeb" Web-enabled Decision Support 






IQ/LiveWeb links corporate databases and cyberspace, turning 
your intranet into a source of live database information. With 
IQ/LiveWeb, users can request and view reports anytime, any¬ 
where using a standard Internet browser. IQ/Live Web lets you 
design and build database reports, charts ai 
Server-based publishing makes it easy 

reports current. Simply tell IQ/Live Web the 
schedule. That's it. IQ/Live Web automatically 
executes your requests, refreshing the infor¬ 
mation and publishing it to your intranet. 
Special Offer! For a limited time, down¬ 
load a fully operational copy of IQ/lJveYVeb, 



valued from $4,000 to $20,000, absolutely 
free. See http://www.iqsc.com for details. 

Start the sparks flying! Contact us today for details on our 
industrial-strength tools. 



h ttp ://www. iqsc .com 


turojjeaEi SubtUliaries & Affiliates: UK (44) 777 , Fiance 33 U) 474-9034i4, laly-Dexia Italia (39) International Distributor* Australia (41) 2 349*1931, 2-975-7669, 2-436-2733, 

Canada-Information Access (416) 620-581J. Chile {56} 2-3-11-4735. Hong Krmg te) 254 r-9900. Mexico -511 5-575-6G9H, Sin K apore(65) 298-3833, South Africa (27) IMIMSOO. Spain (34} 50-27,55* 11 
Pjcd‘c.Rimcotinirics. call i65l 334-1936, European countries call the UK afoot- .md .ill others call IQ Softwares US. headquarters 


















Wanted: New Software 

Today’s shrink-wrapped applications are 
the last place you’ll find innovation. 


he search for the killer desk¬ 
top app is dead, judging from 
the dearth of anything real¬ 
ly interesting outside of the 
graphic arts/multimedia and geograph¬ 
ic-information markets. Amidst a gold¬ 
en era of OSes, server software, Web stuff, 
and development tools, the best you can 
say about most desktop apps is that they 
are easier to install now that they come 
on CD-ROMs instead of floppies* 

Too harsh? What was the last new cli¬ 
ent application authored by Microsoft? 
1 come up with Access, in 1992, and even 
it wasn’t totally homegrown in Redmond. 
This year’s FrontPage was acquired in 
full, although it has since been seriously 
reworked, Lotus’s now-defunct Improv 
came out for Next in 1990 and for Win¬ 
dows in 1993. Apart from these few, all 
we’ve seen are continuing improvements 
(albeit not unappreciated ones) to exist¬ 
ing suites, accompanied by feature bloat, 
'■’Who cares?,” ask the Webmeisters. 
“With Hypertext Markup Language 
[HTML], java, a browser, and plug-ins, 
shrink-wrapped software is a dinosaur.” 

The Web is a powerful tool, and it real¬ 
ly has changed everything. The ferment 
i n Web tools and server appl i carlo ns wi 11 
obviously produce profound innova¬ 
tions—probably even one of those leg¬ 
endary paradigm shifts. 

But I’m not buying into the idea that 
server apps will completely replace desk¬ 
top apps in this decade. The bandwidth 
and network reliability are just not there. 
And ultimately, whether software ven¬ 
dors write applications in giant hunks 
of C++ code and deliver them on CD- 
ROMs—or write them in small pieces of 
java code and wire them to us—apps will 
still need to be more innovative. 

Nor will custom development replace 
packaged software, even if the most opti¬ 



mistic scenarios about programmer pro¬ 
ductivity and code reuse come true. No 
company has the time or money to be its 
own sole source of software. 

The greatest innovation in comput¬ 
ing since the invention of the micropro¬ 
cessor has been shrink-wrapped software. 
The ability of computer professionals to 
deliver fast, inexpensive solutions will, 
for the foreseeable future, depend on the 
weaving together of custom and shrink- 
wrapped server and client applications. 

My hope is that the industry will do 
something more than just add HTML, con¬ 
verters to five-year-old apps. For exam¬ 
ple, seven years after Hewlett-Packard 
unveiled its ultimately unsuccessful New¬ 
Wave shell for Windows, Pm still waiting 
for easy-to-use but powerful agents* 

Want thankful users? Give them soft¬ 
ware that automates the repetitive yet 



to clear the hurdles that large software 
companies put in front of new product 
development* 1 imagine that any product 
manager with fire in the belly still has to 
answer to company bean counters who 
ask, “Is there a Si00 million market for 


The greatest innovation in computing since the invention 
of the microprocessor has been shrink-wrapped software. 


complex tasks that consume most work¬ 
days, I would love something that I could 
“program” to gather memos, spread¬ 
sheets, e-mail, and whatever else I need 
to assemble monthly reports. 

My impression that the software in¬ 
dustry has entered a slacker phase was 
reinforced by a recent trip to Xerox’s fa¬ 
bled Palo Ako Research Center. At PARC, 
you can see real innovation in areas as 
conceptually simple and practically dif¬ 
ficult as viewing large amounts of data 
(an entire company organization chart, 
for example) quickly and easily. The kinds 
of inexpensive graphics hardware dis¬ 
cussed in this month’s cover story open 
up even more possibilities in this arena. 

Maybe it’s hard for concepts like data 
visualization and cross-application agen ts 


the product this year?” I sure hope that 
someone out there is looking beyond to¬ 
day’s installed base. 

When I go to Comdex next month, IT] 
be looking for interesting and practical 
new desktop applications to present our 
Best of Comdex awards to. (Vendors: See 
h ttp: //w w w. b yte. c o m /v p r/v p r. htin for 
details.) Tell me what you need from 
shrink-wrapped software in our forum at 
http://www.byte.com. I’ll carry the mes¬ 
sage back to the software industry. 



Mark Schlack, Editor in Chief 
msch!ack£>bix*coTn 
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Compex Fast Ethernet 


At Compex, our Engineers follow 
the Old School Math. 



a Whole New Philosophy. 


Introducing the FreedomLine 100/TX PCI*". 
A 100Base-TX PCI adapter from Compex to power 
your network at 10 times the speed of a 10Mbps 
card, but at the price of one! Incorporating the 
NWay Auto-Negotiation mechanism, the card 
detects network speed and can automatically 
configure itself to 10Mbps or 100Mbps operation 
without user intervention. What's more, if used 
with a suitable switching hub, the FreedomLine 


100/TX PCI can double channel bandwidth for 
lOBase-T and 100Base-TX users. And everything 
mentioned above at the price of a 10Mbps 
card. Too good an offer to believe? Call us for 
more details or check out our website at 
http://www.cpx.com. ® 


A 

V 

COMPEX 


"Gained an excelletU rating in 
LAN Times Test Report (22 July 1996) 


Networks that work 



COMING SOON: 
the snappable, 
16-port Compex MicroHub 


USA 

COMPEX, Inc. 

4051E. La Palma Ave 
Anaheim, CA 92807 U.SA 
(714) 630 7302 
Fax (714) 630 6521 


GERMANY 

ReadyUNK Networktechnoiogy GmbH 

Albert-Einstein-StroBe 42 
63322 Rodermark, Germany 
(49)607 4 98017 
Fax (49) 6074 90668 


Plus 100/TX16 


Circle 701 on Inquiry Card (RESELLERS: 702). 


SINGAPORE 

COMPEX Systems Pte Ltd 

135 Joo Seng Rood, 
Singapore 368 368 
(65)288 8220 
FAX (65) 280 9947 
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Tom La/leu r 

Vice PmitfenL QiALCOMM incorporated 
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THERE'S A PLACE WHERE WAUS BETWEEN 

OFHCES ARE REPLACED 

I ff WORM 

jt / here questions never go unanswered 

V 1/ Where the people you need to find can always be found. 

Where information forever eludes the bottleneck. 
And misunderstanding has taken a leave of absence. 

IT’S A PLACE CALLED THE INTRANET. 

And you can take your business there on a Macintosh. 


AsVR and resident visionary for QUALCOMM-one of the brightest stars in digital wireless communications -Tom Lafleur is 
finding innovative ways to slay ahead of his company’s phenomenal growth with the help of the Worid Wide Web and Apple* ^ 
Macintosh*computers. In lactam started QUALCOMMs Intranet by running one of their own products on a Mac. - Eudorat *= 
winch has since become die most popular e-mail software for the Net . 'today people are using Macintosh to easily create 
web pages and share details of their projects with the rest of the organization. So engineers have instant insight into 
manufacturing problems, can pull up drawings and quickly resolve issues. Which has slashed the need for paper Cut 
support costs. And sparked unprecedented collaboration, Not to mention knocking a few walls down along the way « 


i Apple products and solutions, nr to subscribe to our electronic newsletter, visit us at www.siilutiuus.apple.coni/intranet 



Unumay.$ 'liUratt ttoani ta*f to QtSMCOM tMOtjmHni Att ibKiaistl campfdm m ft? mttsttM* to mUwM wttb dwhiUtv imn Mf (US mtfy), &U tfW-too ?m wS5-060/, 


















START REPLACING WALLS 

WITH WORDS. 



It’s time to remodel. And the Apple" Internet 
Server Solution is one of the fastest, easiest 
ways to transform your company. 
By dramatically improving 
communications. By unlocking 
hidden information. By knock¬ 
ing down a few Weills. 

With it, you can easily turn your network into an Intranet— an information ware¬ 
house where people can find answers to just about any question, and share results 
with just about anybody. 

Now; virtually any document-from internal phone books to requisition forms 
to invoices - can be converted to electronic form and quickly updated. 

So people can more accurately and easily manage their work flow 

The Apple Internet Server Solution makes it easy for people to find 
new ways to communicate. Easy to support Windows and UNIX: Easy to 
grow. And, since security is built in, easy to prevent break-ins. 

All die software that people need to set up, author and maintain 
their web page is included as well. Software available only for Macintosh! 

Like Adobe" PageMilty which makes creating a web page as simple as creating a word 
processing page. No complex languages to learn. No editors or browsers to juggle. 

Ib find out more, visit us at die web address below And discover a whole new way 
to reengineer your business. 


Apple 

Premium 

Server 

Reseller 

Apple Premium Server 
Resellers are tiumsbie 
hi help you determine 
ubkb solutions im* 
best for your business. 


For mare inlor.maiion on Apple products and solutions, or id subscribe (e ear elec Ironic new stellar, visit us el www.solutlans.appte.cnm.'iriraue! 
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You’re Welcome! 

Tom Thompson's “The Net¬ 
work in the Server” (July) is 
the most lucid and helpful 
explanation of Tandem’s 
ServerNet system area net¬ 
work and its potential appli¬ 
cations that I have seen- That 
includes our own internal 
publications. Thank you. 
Matt Riesz 

Senior advisory systems analyst 
Tandem Computers 

I just read “The Network 
in the Server” and am 
impressed by the clarity with 
which you explained the 
NUMA-Q architecture. 
Congratulations, 

Kevin Joyce 

Marketing manager, NUMA-Q 
Sequent Computer Systems 

NT Trade-offs 

I enjoyed the excellent arti¬ 
cle about Windows NT, “4,0 
Isn’t for Everyone,” by 
David Linthicum in the July 
issue. 1 was puzzled, howev¬ 
er, by the absence of a fairly 
obvious conclusion: The 
considerable performance 
penalty imposed by the new 
shell and the questionable 
architectural changes made 
to accommodate it may 
make sense on a worksta¬ 
tion, but they are of dubious 
worth on a server. With 4,0, 
the design center of NT 
seems to have shifted deci¬ 
sively toward the client. 
That’s fine for me; Tm inter¬ 
ested in NT primarily as a 
workstation OS—interest 
motivated primarily by sta¬ 
bility'. But my guess is that 


Microsoft will have a hard 
time converting server own¬ 
ers, whether from NT 3,51 or 
from other OSes, 

Winding 

Milford , NH 

“4.0 Isn’t for Everyone” was 
informative, but you make 
too much commotion about 
the kernel-mode issue. 
Although moving the graph¬ 
ical device interface (GDI) 
into the NT Executive gives 
it the potential to crash the 
OS, this does not seem likely. 
The current GDI/Window 
Manager subsystem is highly 
stable and rarely faults. The 
move to kernel mode only 
simplifies its design, making 
it easier to debug. Since ver¬ 
sion 3,1, al l of NT’s other 
low-level device drivers 
(disk device drivers, SCSI 
controller drivers, etc,) have 
operated within the Execu¬ 
tive with a high degree of 
reliabi lity. There is no reason 
to suggest that the graphics 
subsystem need he any dif¬ 
ferent. If, in NT 3.51, 
CSRSS.EXE faults for any 
reason, the whole OS shuts 
down, as it is considered a 
critical process. What is the 
practical difference if the 
graphics subsystem crashes 
and the OS subsequently 
shuts down, or if the graph¬ 
ics subsystem crashes and 
takes the OS with it? 

Rene Gal lent 

100642.1147@compuserve 
.com 

The GDI issue involves the 
potential for OS failure due 
to reengineering of NT. The 
claim that the NT3.5 kernel 
is inherently stable does not 



automatically carry forward 
to the next instance of the 
OS, considering the changes 
that Microsoft has made . At 
the beta stage (Build 1234), it 
was unclear how moving 
GDI to Ring 0 might affect 
stability in the final release — 
we were not able to crash the 
beta system. However .; as 
with other operating systems 
that exploit Ring 0, the trade¬ 
off is stability for perfor¬ 
mance. Microsoft is selling 
NT as an OS that is more sta¬ 
ble than Windows 95 and as 
an OS reborn for the client. 
The changes made to NT to 
sell it as a high-performance 
client could jeopardize its 
traditional use as a server OS. 
That's why / made an issue of 
it. As / write, Windows NT 
4.0 is just leaving beta . We 'll 


know who’s right about the 
GDI issue very soon , 

—David Linthicum 

“NT and the Net” (July) 
provides a good overview of 
Microsoft’s strategies sur¬ 
rounding its Internet Infor¬ 
mation Server (1LS), The dis¬ 
cussion of the benefits of the 
Internet Server API (ISAM), 
however, failed to give credit 
where credit is due. The 
interface now known as 
ISAPI was first developed as a 
proprietary interface by Pro¬ 
cess Software (hrtp://www 
.process.com) for its Purvey¬ 
or Web server for Windows 
NT. Late last year Microsoft 
and Process announced their 
collaboration on an open 
standard—ISAPI—based on 
the Purveyor API. To both 
companies’ credit, DLLs 
written to the original API 
still function under ISAPI 
using both Purveyor and IIS, 
Steve Loper 

Amadeus Consulting Group 
$loper@wolfgang. com 

You Can Teach 
an Old Chip 

Kudos (again) to Tom 
Halfhill for his detailed yet 
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clear explanation of how the 
MMX instructions work 
with Intel-type CPUs (“x86 
Enters the Multimedia Era,** 
July). The article’s nuts-and- 
bolts focus typifies why 
BYTE is a valuable resource 
for all of us, 

Tony Dahlman 

76456.3461 @ co mpusenre. com 

Another Lesson 
Learned 

As your July Web Project 
column was about “Lessons 
Learned,” I am prompted to 
suggest this lesson: In cases 
where a quoted URL refers to 
a directory, or to the “top” 
of a site, almost everyone 
these days (including BYTE) 
seems to omit the trailing 
This is wrong for at least 
two reasons. 

First, if my browser 
re q u e s ts < URL: 1 1 ttp://www 
. som e. c om p a ny/d ire cto ry >, 
an HTTP _error_ 302 is 
raised, resul ting in an extra 


transaction between browser 
and server to correct the 
URL to <URL: 
h ttp ://www. some .company 
/directory/ >. 

It works, but it generates 
extra traffic, which con¬ 
tributes to an already crowd¬ 
ed Net. Second, consider a 
Web server, like Zeus 
(h ttp: //www. zc us. co, u k/), 
that actually docs content 
negotiation. You don’t, for 
example, put extensions on 
image files. Instead of < IMG 
S RC=“/i mages/m y p ic. gi f ” > 

, you would write <IMG 
S RC = u /t mage s/my p i c ” >. 

The server looks at the 
HTITACCEPT string and 
determines whether the 
browser can display GIF, 
JPEG, XBM, etc., then serves 
the best or smallest image 
accordingly. So, if we have a 
directory called 
/images/mypic/ but refer to it 
as /images/mypic, aren’t we 
potentially in trouble? 

Adam Shaun Neal is 
adam @ lbs Jon. ac. uk 


I think you Ye right on both 
scores. Ido try to include the 
trailing slash to avoid the 
extra hit of negotiation you 
describe. That’s pretty well 
known . But the second case 
you bring up is really inter¬ 
esting . Tve been only vaguely 
aware of progress in stan¬ 
dards for content negotia¬ 
tion, but if it ends up work- 
ing in the way you describe 
(Le. t no file extension means 
negotiate best type), then 
that would certainly be 
another reason we should all 
try to be more precise about 
trailing slashes. —-Jon Udell f 
executive editor 

Free PCs! 

How is the system Gary 
Tripp descrihes in “Forget 
$500 PCs: How About Free 
Ones?” (Bits, August) funda¬ 
mentally different from the 
old mainframe model? The 
details may differ, hut we 
still have terminals gaining 
access via communication 
lines to a central store of 
information and using a cen¬ 
tral, remote processor for 
anything beyond trivial or 
presentation-related tasks. 
Isn’t this what personal com¬ 
puters were invented to get 
us away from? And isn’t it a 
recipe for generating insa¬ 
tiable demand (presuming 
the cost can be made accept¬ 
able) for bandwidth? The 
basic idea of the personal 
computer was and is person¬ 
al control over the physical 
computing machinery, as 
well as avoidance of the 
bureaucracy and high priest¬ 
hood that inevitably devel¬ 
ops around a mainframe or 
its network equivalent, 
along with the requirement 
that you pay every time you 
use it. Recall how IBM 
became great: by leasing 
computing power, not sell¬ 
ing it. When networks 
become the computer, at 


least in the form promoted 
by the “Web PC” types and 
Microsoft, computing is no 
longer personal; it has 
returned to the mainframe 
orientation we once rebelled 
against. 

Mike Brady 

73720.1544@compuserve.com 

The PC revolution has 
brought us cheap computing 
power, but it 's not cheap 
enough . The only way to get 
computing into the hands of 
the 75 percent of the US, 
population and 95 percent of 
the rest of the world that cur¬ 
rently lack access is to change 
the model from a software 
and hardware base to a ser¬ 
vice base. Leasing won't 
work . Mos/ people who need 
access wouldn 7 qualify, and 
necessary hardware and soft¬ 
ware upgrades require short 
amortization cycles. The 
"free PC” is a return to the 
central computing model, 
hut with two changes: It is 
offered to the public, and it is 
fundamentally mobile. A ser¬ 
vice-based approach that 
uses PC sewers connected via 
radio modems can give 
everyone access to e-mail, 
faxing, accounting, word 
processing, and the Internet , 
plus secure personal data 
storage , for about 520 a 
month. This approach recog¬ 
nizes bandwidth limitations 
by placing the central proces¬ 
sor dose to the user at the 
local ISP and connecting 
everyone by radio-frequency 
cells. Using templates stored 
in the “free PC** rather than 
applications to do most tasks 
reduces local processing and 
the amount of data transmit¬ 
ted* Internet usage is the 
bandwidth hog in the model, 
but if you strip out the graph¬ 
ics, the data stream becomes 
small. The “free PC 3 * will pro¬ 
vide mobile access but will 
not replace the PC for more 
intensive computing uses. 

—Clary Tripp 

continued 


MMX Misaligned 

On reading your article on MMX performance opti¬ 
mization (“Programming Strategies tor Intel’s MMX,” 
August), I find the example stack prologue code on 
page 64 does nothing to cause 64-hit alignment, only 
32-bit alignment. The alignment mask should be 
0FFFFFFF8, not OFFFFFFFC. 

Jan Battorff 
janb (dp matrix, com 

You are correct. The assembly code listing in the text 
box “Maintaining Stack Alignment “contained an error 
and, as a result, aligns the stack to 32 bits. In order to 
align the stack to 64 bits, the alignment mask should be 
0FFFFFFF8, as shown below. 

Pro!ogue : 

push ebp ;save old frame ptr 

mov ebp* esp ;make new frame ptr 

sub ebp, 4 :make room for stack ptr 

and ebp, 0FFFFFFF8 ; aT ign to 64-bits 
mov [ebpl, esp ;save old stack ptr 

mov esp, ebp :copy alignment ptr 

sub esp, FRAMESIZE ; a 1 locate space 


— Bev Bacbmayer, Intel Corp. 
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When it comes to storing data, durability is a 
very attractive feature- So Kingston* offers a 
complete line of the worlds most rugged 
and reliable data storage subsystems- Kingston's 
storage products were designed for the most 
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in the industry. The Kingston Data Silo* DS500 tower or rack- 
mount enclosure can house 3.5-inch and 5.25-inch half- or foil- 



height SCSI peripheral devices. Our Data Jlk 
Express* DE3GQ removable device 
subsystems, integrated into our 
DS50G chassis, provide an ideal housing for up 
to 12 removable, hot-swappable SCSI devices. 
Of course* Kingston storage products are 
compatible with all major platforms. For more 
information call us domestically at (800) 435-0670 
or for international sales call (714) 437-3334 

It could be the beginning of 1^11(1^011 
a beautiful relationship. A A technology corporation 


RAM/uj call fiomeiUcal/j at (&00) 43S-O056 or for international safes 



caff (714) 435-2677 or visit out Web siier kttp flwww .Jungs ton* com/b Ttm 


Gird© 142 on Inquiry Card (RESELLERS: 143). 

Kingston Technology Corpora r iuh, 17-600 New hope Street, Fountain Valley, CA 97708 USA, (714) 4 ^-1S 5 0 r Fax (714) 41ft- 1847- © 1996 KinRiion TechnoLiRy Corporation. All rights reserved. 
Computing Without Limits is n registered trademark of Kingston Technology Corporation. Data Express, L>ntil Silo, and KingSto-n are registered trademarks of Kingston Technology Corporation, 
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Plumbers Caulk 
Debug Them Yourself 
High Performance Garbage 
Collection for C/C++ 

Ear Plugs 


if you checked "cL. .you are right 
lust by linking Great Circle* a lugh-perforrmance garbage 
collector, with your programs, you automatically eliminate all the 
memory leaks and premature frees—even from 3rd party' libraries, 
legacy' code* arid DLLs. 

And if you think “Memory Debugger” ought to have been an 
option above, then you should really look into Great Circle, 
because you're spending way too much time debugging leaks* 

Call 1-8Q0-360-8388 to learn about Great Circle or for your 
free copy of the “Garbage Collection for C/C++” White Paper. 
And never debug a memory leak agam! 

Great Circle 


“...more robust code 
with less head banging.* 
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FIXES 

Due to an editing error in 
“Adieu, Pentafluge... Hello 
Cyrus” (August), wc 
described Jerry Pournelle’s 
new Cyrix 6x86 mac Kin e as 
having an “HIDE CD-ROM 
drive running off an Adaptec 
Ultra SCSI board,” We meant 
to say it has an EIDE CD-ROM 
drive, and a 4-GB Fast SCSI-2 
hard drive running off an 
Adaptec Ultra SCSI board. 

Due to an editing error in 
"Future Watch” (Bits, 
August, page 28), we wrote: 
“Because it runs at only 70 
nanoseconds, EDO RAM 


incurs wait states at higher 
speeds.” The sentence 
should have said: When run¬ 
ning at 70 nanoseconds, 

EDO RAM incurs an addi¬ 
tional wait state in systems 
with 66-MHz or faster bus 
frequency. 

In our news Story “Cyrix 
6x86 Matches Pentium” 
(Bits, September), we 
neglected to include the 
SYSmark/32 benchmark 
results for a baseline Cyrix 
6x86-based PC, without 64- 
MB cache. That number, 

159, is comparable to the 
score of a 200-MI Iz Pentium 
Dell, which pegged a 161. 


COMING OP IN NOVEMBER 

STATE OF THE ART 

NEW CHIP TECHNOLOGIES 

BYTE ta kes an in-depth look at how new CPUs will a Iter 
system design. We'll examine the recent evolution of Intel 
processors, from MMX technology to what we've learned 
about the P7 (Merced); look at chips designed to run Java 
applications; and bring you the latest news from 
October's Microprocessor Forum* 

SPECIAL REPORT 

OPERATING SYSTEMS 

BYTE reports on the rise of 64-bit 0Ses r from existing 
examples, like SGI's frix, to future possibilities, like 
H e w I ett- Pa cka rd / SCO's joint proj ect. We' 11 a fso c h eck th e 
prog ress of M ierosoft's Ca iro and ana lyze the tech nica I 
merits of Apple's Copland, 

CORE 

PARALLEL PROCESSING 
FOR THE MAINSTREAM? 

Dick Fountain reports on Bulk Synchronous Parallelism, a 
new programming model that promises portability 
between different parallel-computing architectures. 

REVIEWS 

NSTL HARDWARE LAB REPORT 

NSTL rounds up systems based on Intel's leading-edge 
200-MHz Pentium Pro processor. 

THREE-TIER CLIENT/SERVER 
DEVELOPMENT TOOLS 

In a follow-up to our June Software Lab Report, NSTL tests 
PowerBuilder 5.0 from Powersoft and Centura Application 
Server from Centura [formerly Gupta). Both upgrades 
offer important new application-partitioning features for 
distributing your application's objects over a network. 
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Anyone who doesn't understand the problem can't 
solve it. We listen precisely in order to know what 
you need. And we have the know-how, 
the ideas and the capability to connect things. 

And that's how innovative products and sciurions 
for the challenges of tomorrow come about. 

We in NRW, where precision is tradition. 


Comdex, Las Vegas, Sands Expo & Convention Center 
18. - 22. November 1996 
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◄ FREE! 



Visit your local bookshop and check out the latest 
range of Osborne/McOraw-HiIL Internet books and 
pick op your copy of Raw Information, the free 
computer books newspaper. Mow available from 
Europe's leading bookshops - see opposite 
page for list! 
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Self-Help Software to the Rescue 


Call-avoidance software helps companies improve 
customer support and reduce expenses. 



I ew programs for the Web let 
beleaguered technical-sup¬ 
port departments reduce 
I costs and improve service by 
helping users help themselves. Tech-sup- 
port calls are the bane of the computer 
industry. They cut into profits—as much 
as $20 per call—and often make frus¬ 
trated users wait, usually at their own 
expense. To reduce the number of sup¬ 
port calls a help desk has to field, com¬ 
panies are turning to a new breed of prod¬ 
uct known as call-avoidance software. 

Expert systems are not new: Compa¬ 
nies have used them for years to help thci r 
support personnel find solutions more 
quickly. The new trend is to put answers 
directly into the hands of the user, poten¬ 
tially bypassing the tech-support phone 
call altogether. And the new vehicle for 
delivering that knowledge is—you 
guessed it—the Web. 

M Call-avoidance programs such as our 
Web Advisor and Knowledge Builder 
won’t solve every problem out there,” 
says Keith Loris, vice president of devel¬ 
opment at ServiceSoft (Needham, MA), 
which recently released its first author¬ 
ing tools for building Web-based prob¬ 
lem-solving systems. “But they can 
reduce the number of phone calls a tech¬ 
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_ Clarifying Questions 
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Laser print quality: variable print 
density down the page - contacts on 

When was the image receptor 
replaced last? 

| Not answered 

image receptor dirtv 

Is tlie print density control already 
set at maximum? 

| No! answered Jg| 

81 

Laser print quality: residual images - | 

image receptor is worn out 

Docs the print density control appcaH 


77 ! 

Laser print quality; grey print - image 

to be set more than halfway (too 

|No» answered jg| 

receptor worn out 


71 

Laser print quality; large interval 

[[Has it been a while since preventive 

maintenance lues been applied to this 
pprinter? 


regularly spaced spots - surface of 
image receptor damaged 

|No1 answered j£| 

64 . 

Laser print quality; residual images - 1 

llCan you see toner particles or paper 1 
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Programs developed with ServieeSoft's tools provide users with 
several possible solutions, with the most likely presented at top. 


nical-support department has to handle. 
They can also ensure that the answers 
users get are consistent.” 

Some call-avoidance software goes a 
step beyond telling users how to fix a 
problem: Instead, the program fixes the 
problem automatically. For example, Sys- 
temWizard, from SystemSoft (Natick, 
MA), will detect, diagnose, and, in some 


cases, automatically fix common PC 
problems. SystemWizard, which should 
start appearing in several vendors’ Win 
95 and NT PCs by the end of this year, 
comprises several components, includ¬ 
ing a client application with a built-in 
local knowledge base of problem/reso¬ 
lution data, a server that provides a sec¬ 
ond level of support, and a knowledge 


geek mystique 


B y our count, viewers watching the 
Summer Olympics on TV were, on one 
night, inflicted with 91 ads between 8 p.m. 
and midnight. Of those 91 ads, seven (about 
8 percent) listed Web addresses. The Web- 
aware advertising companies were Reebok, 
Kodak, NBC, and Xerox and IBM (both twice). 
The next day, in the Boston Globe, we count¬ 


ed 121 display ads, six (5 percent) of which 

had Web addresses. - Jason Krause 

Other Web Statistics 

• Estimated percentage of adults in the U.S. 
using the Web: 7.7 

• Estimated volume of sales generated by the 
World Wide Web in 1995 (in millions of 
dollars): 436 

• Projected sales to be generated by the Web 
in 1998 (in millions of dollars): 46,000 

• Number of U.S. states with organized pro¬ 


grams for schools on NetDay '96:27 

• Number of Internet service providers world¬ 
wide (as of July): 3054 

• Estimated size of Internet access market in 
1997, in billions of dollars: 2.5 

• Proposed tax on Internet access providers 
serving Tacoma, Washington: 6 percent 

• Number of U.S. states taxing on-line 
services: 6 

• Number of domains in .COM: 316,271 

• Number of private Internet providers 

in Egypt: 7 - Win Treese 
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builder for use by a PC vendor or MIS 
department to add solutions as new prob¬ 
lems occur. If System Wizard doesn’t find 
a solution in the local database, the pro¬ 
gram can dial up a server, either over the 
Internet or the phone lines. The server 
can also automatically fix the problem by 
downloading a software solution or mak¬ 
ing some other modification. 

By including a prebuilt database of 
solutions in System Wizard, SystemSoft 
also eliminates a potential drawback to 
expert systems; the amount of time 
required for an organization to develop 
a comprehensive help system, 

“Authoring is dearly the biggest issue,” 
says Keith Sturdivant, manager of 
advanced support technology at Micro¬ 
soft, which is increasing the number of 
self-help solutions it puts on the Web, 
“Maintaining the content and ensuring 
that the information is accurate and cur¬ 
rent in the database is important. And if 
you have a broad range of issues to ad¬ 
dress, as we do at Microsoft, that be¬ 
comes much harder to deal with.” 

One difficulty is that technical-support 
people are often too busy solving the 
latest customer problem to sit down for 
half a day or even an hour to get infor¬ 
mation out of their brain and into the 
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Problem resolution can be more visual 
than with a phone call f as shown in this 
application using Inference's Casepoint 

expert system. Writing a self-help pro¬ 
gram that solves problems for people 
who have little or no inkling about what 
is causing their technical difficulties still 
involves extensive work, even when 
using authoring tools that require little 
or no programming. 

“Providing a solution for a user who 


WEB SELF-HELP SOURCES 


Advantage khs: 

(908J 287-2236; http://www.akljs.com 
Inference; 

(415) 893-7200; http://www.inferencc.com 
ServiceSoft; 

(G17) 449-0049; http://www.servke5oft.CDm 
SystemSoft: 

(508} 651-0088; http://www.jystemsoft.com 


yeah, but... 


A controversy swirling around the release of MT 4.0 involves Microsoft's limiting to 
10 the number of computers that can connect simultaneously to NT Workstation. To 
support more than 10 people, you have to use the more expensive NT Server, which 
sells for about $1100. Microsoft officials say they are justified in this practice, since 
they have not tested NT Workstation to ensure it can support heavy usage (for exam¬ 
ple. as an Internet Web server). 

Yeah, but this practice puts other vendors of Web server programs at a disad¬ 
vantage. Microsoft provides a free Web server program with NT Server. Microsoft's 
10-user licensing restriction essentially prevents other vendors from selling Web 
software that runs on the less expensive ($319) NT Workstation at an overall 
cost that's less than NT Server. Competing on the NT Server field means Microsoft's 
competitors have to play against a free product. 

Microsoft can put whatever restrictions it wants on its products. If people want to use 
NT to h ost Web sites* they can u pg rade to NT Server. 

Yeah, but Microsoft's policy will make customers who want to use NT as a plat¬ 
form for Web servers pay more. And other vendors say NT Workstation easily 
supports more than 10 users connected simultaneously to a Web site. They also 
argue that Microsoft already backed down from its plan to build the 10-user 
limitation into the NT Workstation software. But then why did Microsoft rein¬ 
troduce the limitation by putting it into its licensing agreement? 


doesn’t have any idea what’s wrong 
requires pretty intense authoring,” says 
Erik Stackhouse, technical-support rep¬ 
resentative at Internet service provider 
UltraNet (Marlboro, MA}, which Is cur¬ 
rently developing solutions using author¬ 
ing products from ServiceSoft. “In that 
situation, you have to ask the user a lot 
of questions. There are so many factors 
involved that, from an authoring stand¬ 
point, it might be more work than it’s 
worth.” This is why companies such as 
UltraNet often start with a self-help sys¬ 
tem that specifically addresses a subset of 
common problems that can be easily 
solved, usually by an intermediate or 
advanced user. Situations involving more 
complex questions, novice users, or a 
computer that can’t even get onto the Net 
will still require a voice call. 

But even if the first implementations 
of Web-based self-help systems divert 
only 20 percent of incoming tech-support 
cal Is, th is would be a huge improvement. 
And many vendors say that after an ini¬ 
tial pilot phase, they plan to roll out larg¬ 
er, more comprehensive applications that 
will eventually handle 50 percent or more 
of incoming calls. In those situations, it’s 
critical that call-avoidance authoring 
tools be able to integrate with legacy 
problem/re solution databases and call- 
tracking programs. And here the Web 
may again play an important role. A 
browser can be a single access point to a 


myriad of data sources, provided those 
databases can export into the Hyper¬ 
text Markup Language (HTML) format. 
“If you’re making the effort to author, 
you want it to be accessible to as wide an 
audience as possible,” says UltraNet’s 
Stackhouse. “Doing iron the Web is prob¬ 
ably the best way to make this work on a 
large scale.” - Dave Andrews 
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Introducing Microsoft 5 Internet Explorer 3.0. The new browser 
that's a step ahead of all the rest. It lets you experience all the 
coolest content, like sound and animation, that's being developed 
for the Internet today. It lets you customize the way you access 
and view the web. And it's yours to download right now, absolutely 
free* From now through December 31, we have all kinds of spe¬ 
cial offers that make the experience even better: You get The Wall 
Street Journal® Interactive Edition, free, tt T s the web's leading 
source of business news, with 24-hour updated coverage of world 
business and deep background on thousands of companies and 


topics. You also get a free subscription to the premium areas of 
ESPNET 1 ' SportsZone/ the number one destination site on the 
web, Including expert columnists, multimedia highlights, behind- 
the-scenes reports, in-depth player profiles, and more. Our new 
browser also gives you free access to ki buy, sell, hold" stock 
recommendations from InvestorsEdge, the Internet’s premier 
financial information service. And there's even special content 
on MTV™ Online and offers on other sites that can only be seen 
with it. Just go to www.mlcrosoft.com/1e. Then click one button. 
And see what a real browser can bring you these days. 


Microsoft * 


Where do you want to go today? www.mlcrosoft.com/ie 




















Security Gets 
a New Face 



Visage asks users to recognize faces, rather than 
remembering personal identification numbers. 


Here's a twist on security that gives new 
meaning to the word “facetime.” The old 
definition of facetime involves trying to 
remember people’s names as you mingle 
at parties. But for the U.K. company Vis¬ 
age Development, facetime refers to an 
authentication mechanism that requires 
users to recognize a series of faces before 
they can access their computers. 

Instead of asking a user to remember 
a password or carry an authentication 
token, the Visage program presents a row 
of three faces, some of which the user has 
learned to recognize. Faces are typically 
16-level gray-scale images, 50 pixels 
square, and each has a number. The faces 
appear for about a second before they’re 
covered up by a masking image that hides 
the pictures from bystanders. Then 
another row of faces appears for a sec¬ 
ond and is covered up. Finally, a third row 
(see the screen shot at right). The user 
types in or clicks on the three numbers of 
the faces recognized; this is verified, 
and access is granted or denied. 

The faces are taken from a database of 
generic faces. Each time, the three key 
faces appear in different positions, and the 
surrounding faces are randomly selected 
from the rest of that database. 

Visage requires an initial training peri¬ 
od of five to 10 minutes, during which the 
user chooses three faces from the image 
database, then practices recognizing 
those faces. What’s innovative about Vis¬ 
age is that it’s a genuine one-time pass¬ 
word that requires no extra hardware, 
does away with password changes and 
the attendant administrative hassles, and 
is easier than ever for users. No smart 
cards, no challenge-response number 
pairs, and no fingerprint readers are 


required. In one test, a user who left on 
maternity leave returned six months lat¬ 
er and was able to successfully log in right 
away. Tests conducted by University of 
Cardiff psychologist Hadyn Ellis have 
verified the reliability and recallability of 
facial recognition as an authentication 
mechanism. Another test involved one 
group of people using Visage and anoth¬ 
er using personal identification numbers 
(PINs). After three months of no usage 
at all, the subjects were tested on their 
recall: Faces scored 100 percent, PINs 0. 

The strength of Visage is based on our 
ability to recognize a face almost instant¬ 
ly (i.e., in about 20 milliseconds), com¬ 
bined with our inability to describe it in 
words that would let someone else pick 
out that same face from a group of simi¬ 


lar ones. Also, the number of faces dis¬ 
played per row, the number of rows in 
the grid, and the number of matches 
required, can all be configured to indi¬ 
vidual situations. Asking the user to 
pick three faces from five rows of four 
faces each and then to repeat with a new 
grid provides enough security to meet the 
standards of the British Computer-Elec¬ 
tronics Security Group. 

The company (contact William Visick, 
+ 01442 230471; fax +01442 212142; 
bvisick@cis.compulink.co.uk) is pri¬ 
marily interested in licensing the Visage 
technology, not in developing user-level 
products itself. Visage is currently avail¬ 
able for NetWare 3 and 4, and a Windows 
NT version is nearing completion. 

-Russell Kay 


future watch 


i- 

Coffee, Tea, or FTP? 

| Communications for air travelers 
| in the future won’t be so discon- 
: nected or rely so heavily on bat¬ 
tery-powered notebooks. Delta 
r Air Lines (Atlanta, GA), in part- 
. nership with Olin Aerospace 
; Company (Redmond, WA), has 
8 already begun testing its First in¬ 
seat power supply system. Passen- 
I gers on the airline's Spirit of Delta 

i_ 


Boeing 767 can sit down, plug in 
their computers, and not worry 
about battery power. Other air¬ 
lines are also evaluating similar 
in-flight power systems. 

Further out are communica¬ 
tions systems that would let air¬ 
plane passengers browse the Web 


live. Systems such as Airview, from 
a company called The Network 
Connection (Alpharetta, GA), 
combine video entertainment, 
catalogs, PC games and applica¬ 
tions, and possibly Web access. 
With Web access, travelers could 
send e-mail or browse competi- 
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tors' sites. However, before live 
Web access is possible, the satel¬ 
lite network that planes current¬ 
ly use for in-flight phone and fax 
services will need upgrading. And 
there's another matter. "Before 
deploying any next-generation 
communication system," says a 
spokesman for United Airlines, 
"we're going to take a close look 
at how much weight they add to 
the airplane.” - DA 
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Now you can use market-leading 
PowerBuilder* 5.0, together with 
Powersoft's new web.pb" to build 
real-world applications that run on 
any Web server, access corpo¬ 
rate data with our patented 
Data Window™ technology, and 
generate HTML on the fly for tions: Desktop, Professional, 

your favorite Web browser. and Enterprise. To explore it at one of our 

What's more, PowerBuilder 5.0 lets you seminars or to get more information, call us 
create applications that run as Netscape at 1-S0Q-395-3525. And get ready to send 

your PowerBuilder applications 
Into orbit. 


PowerBuilder 5.0 supports ActiveX 
controls, you can extend your applica¬ 
tions* reach even further with new 


Internet components. 

So "Web-ize” your applica¬ 
tions today with PowerBuilder 
5.0. It's available in three edi- 


Visit us at www.powersofi.com 
and you may win free products 
or other great prizes . 


■in com' 


rowser. 


since 


Netscape Plug-ins and Web Server Objects. 
Get ready to launch dynamic business applications 
on the World Wide Web with PowerBuilder 5.0 


web.pb for Web Server 
Development 


DataWindow HTML 
Generation 


ActiveX Support 


Multi-Tier Application 
Partitioning 


Compiled Code 


Designed for Windows' 95 


ObjectCycle™ tor Version 
Control 


Native Database Drivers 


Foundation Class Library 


Sybase, Inc. All riglus reserved. Powersoft. PowerBuilder, web.pb. DataWinduw. and ObjectCycle are trademark* of Sybase. Inc. or its sub*[dories. 
All other trademarks and registered trademarks arc property: oi their respective owners. (508} 287-1500. http,v www *powersofucom 
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Vendors Battle 
Over Next 
Internet File 
System 

Browser wars, step aside. The next bat¬ 
tle looming in cyberspace is over which 
file system will provide the underpin¬ 
nings for better file transfer and group 
collaboration services on the Internet. 
Such a file system, whether from Sun or 
Microsoft or some other vendor, would 
improve upon the Internet’s current 
HTTP and FTP. 

Sun’s proposed new standard, the Web 
Network File System (WebNFS), is just 
what the Web needs, claims Brian Croll, 
director of marketing for Solaris Servers 
at Sun. “The Internet is like a dirt road 
with a lot of potholes. One of these pot¬ 
holes is the slow speed of file transfers,” 
Croll says. An advantage of WebNFS is its 
superior performance over FTP and 
HTTP for transferring large blocks of 
data, Sun says. WebNFS also lets you 
edit documents instead of simply view¬ 
ing them as you do in today’s browsers. 
This read/write capability will allow ven¬ 
dors to develop applications that let you 
collaborate with others from within your 
Web browser or Web-enabled applica¬ 
tion, without having to cut and paste text 
from the browser into another program. 

Sun’s NFS has been the TCP/IP file dis¬ 
tribution standard for more than a 
decade. Not tied to any architecture or 
operating system, NFS is the glue that 
holds together heterogeneous file sys- 


cc:Mail: Not OK 

A BYTE editor found this interesting 
dialog when attempting to read new 
e-mail using cc:Mail 2.01 under Win 95. 
After the editor logged in, cc:Mail 
announced that he had new mail. When 
the editor attempted to read the new 
e-mail, the dialog message at right 
appeared. When he attempted to close 
the dialog box, he got the dreaded ring¬ 
ing-bell error sound. Clicking on another 
application minimized the dialog, and 


terns. Until recently, there hadn’t been an 
open implementation that would work 
consistently over Internet connections. 
But with Sun’s submission of WebNFS 
to the Internet Engineering Task Force as 
a proposed open standard, that’s no 
longer true. 

WebNFS springs ahead of the Net’s 
hypertext (HTTP) and data transfer (FTP) 
protocols because neither of them are 
network file systems. HTTP must con¬ 
stantly close and open sockets to trans¬ 
fer information, and both HTTP and FTP 
require high latency between packets. 
WebNFS cuts down on both the inter¬ 
process communication and latency 
factors. This results in WebNFS offering 
block file transfers that are up to 10 times 
faster than the current versions of HTTP 
and FTP, Sun claims. 

WebNFS already has powerful sup¬ 
porters, including Oracle and Spyglass, 
who are incorporating it into their 
browsers. Auspex, IBM, and Sequent plan 
to include WebNFS in their Web servers. 
Sun, of course, is putting all its resources 
behind WebNFS. The most visible sign of 
this support is the Netra NFS file servers, 
which depend as much on WebNFS as 
they do on HTTP for data transfer. 

However, two prominent names are 
missing from the list of WebNFS 
adopters: Microsoft and Netscape. HTTP 
and FTP leave much to be desired for 
seeking, reading, and writing operations, 
agrees J Allard, a program manager at 
Microsoft. But Microsoft’s remote file 
access protocol, called Common Inter¬ 
net File System (CIFS), complements 
fTITR CIFS is based on the company’s ser¬ 
vice message blocks (SMBs),which are 


attempting to 
read cc:Mail 
caused another 
instance of the 
same error 
message. Now 
bells were ring¬ 
ing in stereo. 

The quick-and- 
dirty solution: 

Close cc:Mail and all other applications, 
reboot, and try again. The next time, 
everything worked as expected. 


already used in existing network com¬ 
ponents of Windows and NT, Allard 
notes, as well as on Unix. 

Allard finds Sun’s WebNFS speed 
claims to be somewhat disingenuous. 
“Byte Read-Range and HTTP connection 
keep-alive is evolving HTTP into a rival 
for WebNFS,” he says. According to 
Allard, it may be too late to expect the 
entire Internet community to make a fun¬ 
damental shift from HTTP to a new stan¬ 
dard for file transfers. 

Netscape, usually a staunch Sun ally, is 
still evaluating WebNFS, according to 
Andreas Cook, product PR manager. 
“Even if we turn it down now, we may 
use it in the future,” he says. 

“The big powers of the Web will fight 
over WebNFS. If Sun is successful, adding 
WebNFS will require many companies to 
retrofit their servers and browsers,” says 
Ross Rubin, senior analyst for Jupiter 
Communications (New York City), a 
research firm that covers consumer on¬ 
line services and the Internet. 

WebNFS is a threat to Netscape, says 
Stephen Auditore, president of Zona 
Research, an Internet market research 
house. “WebNFS plus Java is a direct com¬ 
petitor to HTTP and HTML,” he says. “If 
Sun is successful in replacing the existing 
infrastructure, all the other major Web 
companies are in serious trouble.” 
According to Auditore, Netscape is balk¬ 
ing because WebNFS/Java would under¬ 
cut all its technology dollars. 

As for Microsoft, “Redmond already 
has its own distributed file system ori¬ 
ented to the NT environment and SMB, 
and they would love to see it expanded 
onto the Net,” Auditore says. After all, 
whichever company controls the stan¬ 
dards also controls the marketplace: 
WebNFS’s success or failure could dras¬ 
tically influence Sun’s and other compa¬ 
nies’ revenue streams. 

Will WebNFS become the Net stan¬ 
dard? “A lot will depend on whether 
Sun can gain the mind share of people 
using other third-party FITTP servers,” 
says analyst Rubin. “If someone ports 
WebNFS to popular freeware servers, like 
Apache, it will be a matter of time until 
people start hacking together WebNFS 
add-ons for both Netscape’s and 
Microsoft’s browser and server product 
lines.” If that happens, then the Web 
could be completely reinvented with 
WebNFS as its standard. 

- Steven J. Vaughan-Nichols 
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“They thought my new Multipath M 
Back-UPS® Office " was just a big surge 
suppressor - then the lights went out/' 
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At last, a safe place to plug everything: Multipath Back-UPS Office for workstations, PCs and peripherals 


Facing the darkness is hard, but inevitable: You have a 
better chance of winning the lottery than of escaping 
power problems: They’re the 
single largest cause of computer 
data loss and hardware damage, 

Back-UPS Office provides reliable 
power for your entire system, 
instantaneous battery backup ensures 
uninterrupted operation of your CPU, 
monitor and an externa] storage device. 

Full-time surge suppression and site-wiring 
fault protection spreads a true Multipath™ 1 
safety net under any remaining integrated 
peripheral^ like modems, printers, Faxes 
and phone systems. Back-UPS Office also 
provides convenient Block Safe™ outlet 
spacing to handle all size plug* - even 
large block transformers. 


Multipath Means Total flower Protection 


Unique Multipath protection keeps 
your PC and data safe 

Plugging a phone line into your com¬ 
puter doubles your vulnerability to power 

problems; add any peripheral, and it 
triples. Even if your AC power-line is 
shielded, when a surge hits an unprotect¬ 
ed peripheral, it can blaze down serial 
i L u and data lines, 

Back-UPS Oflfcfili tampan ^ 

iiaulli tatty an desluop, floor nr UOU toast your 

l?toW “ *° expensive PC. 

0 mi mr. M 1*H AH m 



The fmjiwtlflr oftakJJf® Cp ;? 1 * 1 fM* nnr ptrfl<HVnfc 

ftfomA jour oam^Mrr (tom M Shtk r w miy poth, pnmdVig dsiw. 



Multiple peripherals and data lines to and from your system are 
mU but dangerous. Without them, you can't do your job. I lowever, if 
a power sag makes your modem drop the 
line while you're downloading from the 
Internet, or locks your keyboard before 
you’ve saved work, you lose rime, money 
and spend another late night at the office 
to meet your deadline, 

Back-UPS Office protects your 
entire system 

Until now, protection for your entire 
system required several devices. But multi- 
device protection can leave you vulnerable 
to line noise and unwanted data gliirhes cre¬ 
ated by the voltage differential between out¬ 
lets, Those glitches are prevented with the 
Back-UPS Office common voltage reference. 

Back-UPS Office 
means true 
Multipath™ protec¬ 
tion, clean, safe 
power to every 

peripheral and instant battery backup to keep 
your cutting «%e system and Oft from crashing. It 
means protection foe less by integrating the securi¬ 
ty of a surge suppressor with the power of a UPS, , ™* sCo ' 

guaranteed up m 115,000, -Compu*- fUw«w Nbwi 

A PC fiiw wan mort wonfi for 
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Protect yourself before you kick yotir- 
»ff. Get your new Baek-UPS Office 
coday (list price: $179.99), or rail APC 
for a FREE 60-pagc caafog! 



AMERICAN POWER CONVERSION 
(800)600-4 A PC - http://wwwjpcc.com 

HQIS 7 W- 27 S 7 Fh ■ (BONUT-WOC FWrf« 
CwwSirw APCSUPPOftT • fo** 

I it Furjrnurui! Aoid,WfcK fcrfrtwi. Rl flH?l USA 
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PICTURE THIS: 
6X CD-ROM, 
11.3" DISPLAY AND 
ZOOMED VIDEO. 


NOW 

PICTURE THIS: 
$2499! 






VIPJfp 




FULL-MOTION VIDEO 
With Toshiba's Zoomed Video 
technology and a ZV PC Card, you 
get full-screen, full-motion video 
and MPEG support without 
sacrificing system performance, 


.HX 7 


800x600 RESOLUTION 
Sure t the screen is huge. And it 
also has 800 x 600 resolution, 
which means that every inch of 
viewing area delivers crystal-clear 
definition and vibrant colors. 


PENTIUM* PROCESSOR * 
A 100MHz Pentium processor 
and 40MB of EDO memory 
can speed up any multimedia 
presentation. Plus , the 2,9v 
processor was designed 
specifically to maximize 
notebook battery life. 


9 

- ADVANCED MULTIMEDIA 
With a 6X CD-ROM, microphone, 
speaker and stereo headset 
Satellite Pro offers the most 
advanced multimedia features 
you can get at this price. 


EXPANSION —-_ 

Satellite Pro's two PC Card 
slots unlock a world of expansion 
capabilities. And the optional 
NoteDock " I Enhanced Port 
Replicator offers additional 
PC Card slots as well as 
easy connection to your 
desktop setup. 


INTRODUCING THE NEW SATELLITE PRO: 

to multimedia features, the Satellite Pro offers the big picture at a small price. It all starts 
with a huge display and full motion video to make your multimedia presentations 
look more like feature films. And it's easy to take your show on the toad with 
a 1 OOMHi Pentium processor, up to 40MB of memory and a massive hard drive. wi^o ^95 
Add to that a 6X CD-ROM, integrated AC adapter and PC Card slots and you've got 

more than you need to get the job done. So when you want some tea! 
r , tt | W m portable power, pick up the Satellite Pro. No other notebook can give 
^ you so much for so little. For more information visit the Toshiba 

website at http5//computers ( toshiba*eom, or for a dealer near you, 
call 1-800-457-7777. 


Pentium 


Satellite Pro 


42 QCDT* 

* 11<Tdkaitargrita-tndfe 
TFT display 

* 1.3 billion byte (4.26GB) hart drwe 

420 CDS* 

* 11.3T dla. color dual-scan DSTtl display 

* 010 million fcyta (-772MB) hard drive 
BOTH MODELS 

* IQOMHr (2.Sv|[ Fsnftlumr processor 

* 3MB of £00 DRAM expandable lo 40MB 

* Modular EX CD-RDM and 3.5' floppy 
dfirc, swappahte in the SelecEBay’ 

* MPEG tiippoit via. TV Port technology 
(requires optional PC Card) 

* KiOVideo* graphics controller 


* Hhbit Sound Blaster* Pro 
compatible audio system with 
mkir^ltotH. speaker and 

** stereo headset 

■ Two stacked PC Card sluts 
(two Type II or one Type til} 

* IrDA compliant 

* Lithium Ion battery 

■ Integrated AC adapter 

* Optional NoteQock' f Enhanced 
Port ftepticator 

* WWOWf 1 .95 or Widows* for 
Workgroups Included 

* 3-year Baited wariwly 

* Tad-free tetfiincaJ support - 
7 dayu week, 24 hours a day 


In Touch with Tomorrow 

TOSHIBA 

The World’s Best Selling Portable Computers. 

©tfflB Toshiba America Information Systems. Inc. All prices, specffcatimvs and availability are subject Eq change. tPrice is for 42QCDS model,, price of 42QCDT model begins at S3299. *Ths 420CDT and 420CDS 
are sold at selected resellers as the 425CDT and 425CD5 with Windows* S5 and additional pre-installed software. **The 425CEJT comes with an BtO million byte M72MB) tard drive. All products indicated 
by Oedema rt symbols are tiadtemarked and/or registered by their respective companies Intel Inside end Pentium Processor Logos are trademarks of Intel Corporation. 
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COLOR INK-JET PRINTERS 



Text 

Speed 

Color 

Speed 

Resolution 

Cost 

Photo 

Color 

Epson Stylos Color 500 

4 ppm 

2 ppm 

720x720 

$279 

Yes 

Canon BJC-4200 

5 ppm 

1 ppm 

720x360 

$299 

Yes 

HP DeskJet 693C 

3 ppm 

1 ppm 

600x600 

$349 

Yes 

LexMark Color 

5 ppm 

2 ppm 

600x600 

$299 

Yes 


JetPrinfer 2050 

Note: HP and Canon requine optional cartridges for true photo color output. 


Photo Quality 
Arrives for 
Low-Cost 
Printers 

ink-jer printers were once the poor sub¬ 
stitute for people who couldn't afford a 
laser printer. Now, these inexpensive 
devices are delivering much that laser 
printers can’t, including near-photoreab 
istic images at a fraction of the price. 
Improvements in ink formulations, 
dot-placement accuracy, and better 
software are all combining to produce 
the best-looking color ink-jet output yet 
for personal desktops. And the prices are 


coming dow n to staggeringly low levels 
for this type of output. 

An excellent example is Epson’s Sty¬ 
lus Color 50GG, which puts the compa¬ 
ny's 720- by 720-dots-per-inch (dpi) out¬ 
put technology in a printer expected to 


sell for about $279* The 500C produces 
sharp black text, but the real attraction is 
the photo-quality output. Samples print¬ 
ed on coated stock were as close to con¬ 
ventional photographs as w r e've seen 
from a color ink jet, regardless of price. 
The Epson prints black text at up to 4 
pages per minute (ppm) and color at 
about 1 ppm or slower, 

Hewlett-Packard is countering w ith its 
midrange model, the 693C. This printer 
produces laudable photo-quality out¬ 
put in its basic mode, but HP has added 
an optional ($49) photo cartridge for 
even higher-quality output. Inserting the 
photo cartridge in place of the black ink 
cartridge produces a much wider range 
of possible colors, resulting in smoother 
and better looking output. The results we 
saw were very impressive, making the I IP 
competitive with the Epson, though it is 
somewhat more expensive ($349) and 
does not come ready to work with a Mac. 

Canon’s latest iteration of i ts Bubblejet 
technology is the BJC-420G, which prints 
at72G dpi for crisp, lifelike images. Canon 
offers specialty neon inks for the BJCH2G0, 
though it has no photo-specific inks like 
HP. List price is $399. Canon's BJC-240, 
also new, sells for $ 179, but it's slower than 
the RJC-420G: 4 ppm in black and white 
and way under 1 ppm in color 

Lexmark’s latest, the Color Jetprint- 
er 2050 ($299), prints black or four-col¬ 
or output at 600-dpi resolution. The com¬ 
pany rates its speed as up to 5 ppm in 
black and 2 ppm in color. Lexmark offers 
an accompanying line of special paper for 
high-quality photographic reproduction. 

These color ink jets aren't perfect. 
They are slower than laser printers when 
it comes to high-volume black-and-white 
output, and they can be very slow when 
producing photo-quality color pages (as 
much as 3 minutes or more a page). Still, 
at these prices, they make color printing 
-J very affordable. - Jon Pepper 


Intemet/Intranet Survey 



From where do you access the Internet? 

From home 
From work 

From both home and work 

0 200 400 

How do you use the Internet at work? 

Mainly e-mail 
Have bought new products 
Get new product information 
Get general product information 
Read on-line magazines 
Join product discussion groups 
it's part of my job function 
Genera I information gathering 
Web development help 


600 BOO 1000 



200 400 

time frame for intranet implementation 

Already have 
Within 1-6 months 
Within 6-12 months 
More than 12 months 


600 800 1000 


mplementation 

m 


0 200 

How do yon use the intranet? 

Corporate training 
Corporate presentations 
Corporate policy dissemination 
Information distribution 
Other 

Source: BYTE Survey 
(http://www.byte.com) 


400 


600 800 1000 



600 800 1000 
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HORIZONS 

WITH AMD-K5 

MICROPROCESSOR 


AMD is the worlds second largest 
manufacturer of microprocessors We gave 
you the first alternative x86 processor 
We now add real competition into the fifth 
generation system market and bring down 
the cost of personal computing. 

The AMD-K5 processors 
maintain our 100% compatibility 
with Microsoft® Windows® and 
Windows^™ software. They 




designed to be plug-compatible with 
industry standard 5-class motherboards. 

From single users to large multi-user 
networks AM D has su ppl ied over 85 million 
processors to some of the world's best 
known PC companies. AMD continues to 
invest in developing processors which will 
take personal computers into the nexl 
millennium. 


Take the fast lane to a good 
investment in PC technology, 
choose AMD. 


Further Information on AMD micro 
processors is available on telephone 
Germany : 089 450 53198 


France : 05 90 86 21 


UK and rest of Europe : +44 |0) 1276 803121 
Please quote : pcd-a13 


AMD 


Circle 753 on Inquiry Card (RESELLERS: 754). 
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New Products 
Make Backing 
Up Easier 

Most PC users look forward to backing 
up their files about as much as they look 
forward to a visit to the dentist. They 
know they have to do it, but they would 
prefer not to. A new round of products 
seeks to make the system-backup chore 
a little lesspainfuL 

With its Zip drive, Iomega (801-778- 
1000; http://www.iomega.com) made 
backup peripherals 5 if not the process 
itself, fashionable. With 100-M B data car¬ 
tridges, a cool design, and the right 
price (under $200), the Zip became a best 


seller, with a claimed installed base of 
more than 2 mi lion units. Now, Iomega 
and others are evolving their backup 
products into devices that perform a mul¬ 
titude of operations, such as exchanging 
large data files, archiving, proteaing hard 
drives from viruses, and many other func¬ 
tions. Iomega has followed its 1-GB Jaz 
drive ($499) with a new version of its 
tape-backup line, called the Ditto2GB, 
that offers an intuitive user interface, 2- 
GB storage capacity, and $ 149 drive price 
($20 per additional tape). 

Syquest (510-226-4000; http://www 
-sales@syquest.com), known for its tape 
backup products, counters with its EZFly- 
er, a 3/4-inch 230-M15 removable-cartridge 
bard drive ($299). The EZFlyer offers 
more storage than the Zip, but it’s also 


more expensive. The media itself is inex¬ 
pensive at $29.95. The EZFlyer is avail¬ 
able in both parallel and SCSI versions. 

Only about 5 percent of PC users cur¬ 
rently have some type of backup or 
archive device, according to Jim Porter, 
president of Disk/Trends (Mountain 
View, CA), a market research firm. “It is 
too early to tell what technology will 
dominate, but I am inclined to think none 
will take over a very high percentage of 
the PC base,” Porter says. “It is like life 
insurance: People don’t need it until they 
are dead, and they feel the same about 
backup against failures.” However, when 
the dark day comes that your hard drive 
fails, you will wish you were among the 
fashionable minority that uses a backup 
product. »IP 



Book Reviews 


How Free Should Internet Speech Be? 


SEX 

LAWS> 

CYBER- 

ismcE 


If you believe, as I do, that free 
speech should prevail on the Internet, 
youT find this book a friendly and 
informative aid the next time you 
argue this subject. You won't, how¬ 
ever find it a comforting one. 

Authors Jonathan Wallace and 
Mark Mangan take on disturbing 
denizens of the Net to show why the 
likes of snuff fiction writers and bomb 
makers should not be used as excus- 
es for restricting the Internet Civil- 
libertarian-minded readers will be 

chilled to the bone-and their con- ^ a . 

victio ns tested-upon reading about 

the university professor who posted, in an open newsgroup, fantasies 
of raping and murdering a female student. 

Keeping the Net accessible will ultimately place a greater respon¬ 
sibility on all of us to counter that which we find offensive by social, 
instead of legal, means. In the above case, the authors argue per¬ 
suasively that prosecuting the professor for conspiracy to commit 
the acts he’d written about was misguided; more effective and entire¬ 
ly justifiable was his removal by the university from his teaching post. 

After an admirable attempt to boil down the legaJese of several 
landmark court cases, the authors conclude that we should treat the 
Net as a series of printing presses and bookstores. They chose this 
metaphor carefully: A long history of U S, Constitutional law extends 
the fullest protection of the First Amendment to those two institu¬ 
tions. In contrast, virtually every advanced communications technol¬ 
ogy, from telegraph to television, has in someway been restricted by 
the government. 

I found the printing press/book store comparison useful; it cuts 
through the colorful attempts by some people to portray the Internet 
as an invasive, irresistible deluge of information. On the contrary, it 
takes an act of will to connect to the Internet. And this paradigm leaves 
a place for responsible filtering by on-line services and parents (and 


room for argument about just what “responsible" means}. 

Mangan and Wallace sound the alarm about the political and com¬ 
mercial forces who hide behind outmoded arguments to gradually 
roll back freedom of speech. The Net has the same chance of moving 
humanity forward as did the first books. Also, like the printing press, 
new electronic media will disseminate communications ranging from 
the objectionable to the subversive to the broadly acceptable. 

Mark Schlack is BYTE's editor in chief. You can send mail to him at 
mschfack@hix.com. 

Practical Help for the Disabled 

The personal computer is a powerful tool for opening the world to 
people with disabilities. Howto make it happen is less obvious—and 
the subject of this book. 

The focus and tone are relentlessly practical Joseph J. Lazzaro 
(an occasional contributor to BYTE) is less concerned with theory 
than with what you can buy and use today. You’ll find a surprising 
range of hardware and software to aid people with impaired vision, 
motor skills, or hearing. The descriptions that make up most of the 
book (and the shareware and demo programs on the accompanying 
CD-ROM) summarize the capabilities of each product well enough 
to let you make a preliminary judgment on its usefulness. 

Software developers aren’t forgotten. The book includes a devel¬ 
oper’s guide for writing accessible software; it's full of tips on how 
to design programs that don’t shut out people with disabilities. As 
Lazzaro demonstrates, a little thought En the design phase can make 
the difference between software anyone can use and software that 
excludes people using nonstandard I/O. If you know someone who 
is disabled, or if you are disabled yourself, Adapting PCs for 
Disabilities i s in valu able, - R ick Cook 


Sex, Laws, and Cyberspace 
by Jonathan Wallace and Mark 
Mangan; Henry Holt & Company; 
ISBN 0-8050-4767-0; 
$24.95 


Adapting PCs for Disabilities 
by Joseph J. Lazzaro; 
Addison-Wesley Publishing; 
ISBN 0-201-46354-8; 
$89.95 
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Flatbed Scanner Series: 
Desktop Publishing Scanner 

Avision's Desktop Publishing scanners generate 
sharper colors at Faster speed. These color 
scanners have a range of 300 dpi to 600 dpi 
and support 24 bit, 30 bit to 36 bit color. With 
Avision's color matching technology you have 
What-You-See-Is-What-You-Get“with your 
color photos. All Avision color scanners are 
compatible with PC or 
MAC platforms. 



AVISION has 

a Vision to Make Things Better.., 

"WHAT YOU SEE ON PAPER, YOU CAN SEE IN YOUR COMPUTER 11 
and with a decade of experience in designing image scanners. 
AVISION presents a series of DIP 
and DTP models that significantly 
reduces paper waste 
and contribute to a better , 


environment. 


Document Scanner Series: 
High Speed Scanner (AV 800) 

Avision document scanners are engineered for 
both document image processing and desktop 
publishing. The built-in automatic document 
feeder holds up to 50 pages and can reach the 
speed of lOppm, 20ppm and 30ppm.These 
high speed scanners have 300 dpi resolution 
and support B&W, 256 level gray and 24 bit 
true color. Along with the industry standard 
TWAIN & ISIS drivers these scanners come 
equipped with an 
interface 
card. 






$ 

IT'S VERY WEIL 
made in Taiwan 


Portable Sheetfed Scanner 
Series:Personal Scanner 

The AVI 00 series personal sheetfed scanners 
can scan at 300 dpi. They are equipped with 
a 10 page Automatic sheet feeder and scan 
at a fast 7 ppm. These portable scanners support 
B&W, 256 levels gray scale and 24 bit color. 

With its small 11.6"x4.2" ~ 

footprint, these 
scanners make a 
perfect SOHO partner 
that perform multiple 
functions such 
as Fax, Email, SM 
OCR, Image 
Editing and 
Electronic Filing. 1 


S\\k?AVISION INC. 

No.2G, Creation Rd. 1. Science-Based Industry Park HsInChu, Taiwan, R.O.G. 
TE L:(3)5782388, FAX rf3) 5777017 

★ South Europe; Mrlas Italia, 

TE L:39-471 -540940, FAX; 39-471 -540949 

* East E u rope; HUMANsoft Electronics Ltd. 

TEL:361-163-2079, FAX:361-251-3673 

* Germany :bhs Binkert 

TEL ;49-7753-9208Q, FAX:49-7753-1037 

★ Austria: Typhoon Asia Imps* 

TEL ;43-1 -7075566, FAX:43-1-7075553 

* U.SA; Avision Lab. Inc. 

TEL :1-510-440-0705, FAX: 1 -510-440-0337 

★ Brazil :SND Electron lea, Ltda. 

TEL55-11-2233000, FAX:55-11-2230533 
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N ow there’s a desktop PC that’s flexible and sensibly priced for your 
office or department—the Micron ClkntPro™. Designed for long 
life and reliable, affordable performance, this new PC offers years of pro¬ 
ductive and adaptable computing without costly system upgrades. And 
now we are matching the power and reliability of the Pentium* 6 processor 
with powerful system software. Introducing the new 32-bit operating sys¬ 
tem everyone is calking about—Microsoft* Windows NT *4,0. A network 
operating system known for its reliability; Windows NT features the popu¬ 
lar Windows 95 interface for the business network and integrates built-in 
management and support took Windows NT 4.0 also offers important 
innovations in graphics, multimedia, business productivity and the 
Internet, and it has excellent mixed-platform integration, a full comple¬ 
ment of security features, mu Id platform and multiprocessor scalability, 
and reliability enhancement features. With Micron, you get a system cus¬ 
tom configured to fir your office needs, network ready with Windows NT 
4,0 and backed by our industry-leading Micron Power™ warranty'. 




MICRON HIS 
YOU COVERED. 



* 5-ycar limited warranty on nmicroproccssor and main memory 

* 3-year limited parts-only sysiem warranty 

* 1-2- or 3-year options f on-site service agreemetn for Micron desktop and 
server systems 

* 30 days of free Micmn-supplied software support for Micron desktop systems; 3 free 
network operating system incident resolution calls for Micron server systems 

* 3tMiay money-back policy 

* 24-hour technical support 

tua toi-ejomg (s sutn&t to and by Micco'i's stenjarfl irrHed wrrsnties and remis- end oyndHkjris q 1 sale 

Terns flnd COTCHflrs a* safe rny WY lor specific KnAgLUBjEsns. Capias nl ifte hmflafl 'aarrantiE may be obtained 
m our Weii site of by calling Micron 






























SYSTEM CONSIDERATIONS 


Just won three PC Magazine 
EJtors’ Choice awards 



MICRON 

5-year Micron Powe^V^rranty 
t/» Iss Tier Reliability t 
*'• Stable network pe 
</• Priced right 


GATEWAY 



-year limited warranty 
igh price 



I ClientPro™ 

P100 J 

• Intel 100MHz Pentium® processor 

• 256KB pipeline burst cache, flash BIOS 

• 3Com® 3C509 Combo network adapter 

• 3.5" floppy drive 

• Tool-free minitower or desktop 

• Microsoft* Mouse, 104-key keyboard 

• MS-DOS* 6.22/Windows* for Workgroups 3.11 

• 5-year/3-year Micron Power 1 * warranty 

• PCI 64-bit graphics accelerator (2MB EDO) 

• 8MB EDO RAM 

• 1.2GB EIDE hard drive 

•14" Micron 14FGx, 28dp (12.9" display) 

• Microsoft Works preinstalled 

M.499 

Bus. lease $51 /mo. 

• PCI 64-bit graphics accelerator (2MB EDO) 
•16MB EDO RAM 

• 2.1GB EIDE hard drive 

• 15" Micron 15FGx, 28dp(13.7" display) 

• Microsoft Office Pro 4.3 preinstalled 

s 2,018 

Bus. lease $69/mo. 

• With 133MHz Pentium processor..add $100 

M M Tofllrce Iron Canada 

Wn 800-708-1758 

■ _ ■ ToUfree from Mexico 

95-800-708-1755 

™ Tollfrcc from Puerto Rico 

800-708-1756 

Internationa] Saks Internationa] Fax 

208-893-8970 W 208-893-7393 


900 E. Karchef Road, Nampa, ID 83687 • Mon-Fri 6am-10pm Sal 7om-5(m (MT) International Sales Hours: Mon-Fri 6am7pm (MT) 
208-893-3434 • Fax 208-893-3424 • Purchase Order Fax 208-893-8992 •Technical Support Available 24 Hoors/7 Days 
Technical Support E-mail: lechsupport.mejc@tnkroa.com 

©1996 Micron Electronics, Inc All rights reserved Micron Electronics is not responsible lor omissions and/or errors in 
typography or photography All purchases are sub|ed to availability. Prices and specifications may be changed without 
notice; prices do not indude shipping and handling. 30-day money-bar* policy does not include return freight and origi¬ 
nal shipping/handling charges, applies onty to Micron brand products and begins from date of shipment. All sales are sub¬ 
ject to Micron Electronics’ current terms and conditions of sale Lease prices based on 36-month lease. Intel. Intel Inside 
and Pentium are registered trademarks ot the Intel Corporation. Microsoft, Windows, the Windows logo and Windows NT 
are registered trademarks of Microsoft Corporation Alt other service marks, trademarks and registered trademarks are 
property of their respective companies BYTE-CLPR-9610 


OientPro” P200 


• Intel 200MHz Pentium processor 

• 256KB pipeline burst cache, flash BIOS 

• 3Com 3C509 Combo network adopter 

• 32MB EDO RAM 
•3.1GB EIDE hard drive 

• 3.5" floppy drive 

• 8X EIDE CD-ROM drive 

• PCI 64-bit graphics accelerator (2MB EDO) 

• 17" Micron 17FGx, .26dp (15.8" display) 

• Tool-free minitower or desktop 

• Microsoft Mouse, 104-key keyboard 

• Microsoft Windows NT* Workstation 

• Microsoft Office Pro 95 & Bookshelf* 95 CDs 

• 5-year/3-year Micron Power warranty 


• With 166MHz Pentium processor.subtract $100 


s 3,257 

Bus. lease $111/mo. 



MICROSOFT. 
windows NT 
reaw-to-run 



Pentium 


MICRON' 

ELECTRONICS, INC. 


800 - 486-2059 

http://www.mei.micron.com 
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Web Address 
COMbat 

While the Internet community wrestles 
with implementing the new version of 
the Internet protocol that increases the 
number of possible IP addresses, anoth¬ 
er struggle is taking place over the short¬ 
age of domain names. The situation stems 
from the fact that Network Solutions 
lnc.’s lmerNlC controls more than 90 
percent of all domain names in this coun¬ 
try, including the top-1 cvcl domai ns such 
as .com, .edu, .gov, and .net. With such a 
limited number of domains, the selection 
of good domain names appears to be 
shrinking. 

But is there really a shortage? Rosalind 
Rcsnick, president of MetCreations 
{Brooklyn, NY; http://www.netcreations 
.com/), an Internet software and mar¬ 
keting company, doesn't think so. The 
problem of companies who can't get their 
favorite name into the domain of their 
Web address is analogous to trademarks, 
she says. “If someone already has your 
name [in their Web address], then you 
have to come up with another name. 
After all,” Resnick points out, “in the real 
world, you can’t start up a fast-food chain 
called McDonald’s because that’sal ready 
been trademarked.” 

But that doesn’t stop people from 
wanting just one name and no other for 
their domain. In that sticky sort of situa¬ 
tion, a vendor can turn to AlterNIC 
{http://www.alternic.net), which lets a 
company get the key words i t wants in its 
Web address by using alternative top-lev¬ 
el domain names. By giving enterprises 
more opportunities to have the name 
they want, AlterNIC argues, it fulfills con¬ 
sumers’ desires and helps prevent busi¬ 
nesses front si ugging it out over who gets 
what domain name. 

Sounds good, but there’s a storm 
looming. InterNIC believes it is the sole 
gatekeeper of top-level domain names 
and that attempts by other companies 
to infringe on that responsibility inter¬ 
fere with its legal right to control 
domains. Whether AJterNIC is success¬ 
ful in freeing up top-level domains is an 
open question. But it seems certain that 
as more companies put marketing and 
sales operations on the Web, some open¬ 
ing up of top-level domains is certain to 
happen. - SJVN 


Datapro Report 


Unix Survey: Users Like Reliability, 
Scalability, and Performance 

While many users are including Microsoft operating systems in their purchasing plans, that 
doesn't mean they are downsizing their plans for Unix, According to Datapro's 1996 
International User Ratings Survey on Unix and Open Systems, Windows NT is used in 38 per¬ 
cent of the organizations surveyed, and 23 percent more are plan ning to add NT this year. 
However, Unix remains popular due to its flexibility, scalability, and power, with which 
Microsoft cu rrently cannot compete. 

NT is the logical upgrade path for organizations that have outg rown Windows, and NT is 
making major inroads into Unix's low-end server market Over the past two years, Unix ven¬ 
dors have reacted to market shifts caused by NT by moving to the high-end server ma rket For 
example, SCO, once considered the premier low-end Unix vendor, now markets its OS as an 
enterprise-class product for client/server and host-based systems. 

Although users like Un ix's reliability, high performance, scalabil ity, interoperability, and 
client/server support they also complained that Unix systems still cost too much, and that 
installation, ease of use, and user in terfaces could be better. One version of Unix that received 
high marks for affordability is U mix, which is available for free or for a nominal CD-ROM 
charge. The U nux ratings can not be considered statistically valid, but it's interesting to note 
that the OS scored quite well an ease of use, development toots and utilities, and of course 
price. It didn't score as well as the others i n scalabi I ity. One reason could be that ports of Li nux 
to RISC processors are newer to the market than versions for In tel-based PCs, 

Over the years, one common complaint with Unix has been that it's too expensive. If Unux 
had been available 10years ago, one can't help wonder what its impact would have been, 
Mary I. H u bley, principal analyst. For more information on Datapro Information Services: (800) 328- 
2776; (609) 764-0100; b Up:Ifwww, datapro. com. 


Product 

IBM 

AIX 

Digital 

Unix 

HP-UX 

SCO* 

SunOS/ 

Solaris 

System V 

Linux 

Num ber of 
responses 

181 

81 

224 

202 

297 

114 

33 

Client/server 

support 

3.5 

3.6 

3.7 

3.4 

3.9 

3.5 

3.4 

Development 

tools/utilities 

3,1 

3.2 

3.4 

3.1 

3.6 

3.1 

3,8 

Interoperability/ 

communications 

3.8 

3.7 

3.6 

3.2 

3.9 

3.5 

3.7 

Performance 

3.6 

3.9 

3,8 

3.4 

3.7 

3.7 

3.6 

Scalability 

3.6 

3.5 

3,8 

3.2 

3,7 

3,7 

3.1 

Security 

3.2 

3.3 

3.3 

3.2 

3.2 

3.3 

2,8 

User interface 

3 

3.2 

3,4 

2.7 

3.2 

26 

3 

Ease of installation 

2.9 

3.1 

3.2 

2.8 

3.2 

3 

3 

Ease of use 

3,1 

3,3 

3.3 

2.9 

3.1 

3.1 

3.4 

Price 

2,7 

3 

2.9 

2,8 

3 

2,9 

4,7 

Reliability 

3,6 

3.7 

3.9 

3.4 

3.8 

3.8 

3.8 

Mai ntenance/su ppo rt 

3,4 

3,3 

3,6 

2.9 

3.3 

3.4 

3 

Overall satisfaction 

3.3 

3.4 

3.5 

3.1 

3.5 

3.3 

35 


Ratings are on a 5’pomt scale. where 1 - poor. 2= fair, 3=good. 4 - very good, 5—excellent. "(Unix, Xenix, Open 
Desktop, OpenServed 
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j^Mon any 
office paper or 
transparency, ^ 


A traction of the 
cost of color 
photocopies, * 


From the work* 
group color leader with 14 
years in color printing. 


Twice as fast as 
any competitor's 
desktop laser. 


Now you can send 

everything to your 
color printer. 


Brilliant performance. Breakthrough price 


The new Phaser® 350 costs less to own, less to use than any other laser-class, workgroup 


600 DPI COLOR 
CAPABLE 


5$ A COLOR PAGE 


color printer. With award-winning performance that’s become the hallmark of Tektronix: 


RISC processing. Ample RAM. Networking. So now our incredible speed and brilliant 
color are the most affordable and economical, too. No wonder, at over $500 million in 
color printing revenue, Tektronix sells more workgroup color printers than anyone. 


Call 800/835-6100, Ext. 1314. imp://www.tek.com/CPaif?1314 



Tektronix 

/ 



Phaser mx Phaser 30DX 
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rcm review 


Use Multimedia to Learn 
Multimedia 

I I 

With today's new point-anri-click 
authoring tools, anyone can toss togeth¬ 
er a multimedia project. But mastering 
the text, audio, video, hyperlinks, and var¬ 
ied production skills often required in cre¬ 
ating a CD-ROM, Web page, or business 
presentation is another matter. The Sonic 
CD-ROM for Desktop Audio Production 
focuses on one special aspect of multi- 
media: sound. 

The disc offers a thorough lesson in 
audio production basics, and it makes 
good use of plentiful examples. This prod¬ 
uct will he most useFul for technicians 
who want to polish their sound skills. 


Another valuable CD-ROM for audio 
production is the IEEE's Standards in 



i 



i 

i 


Computer Generated Music. This CD 
offers essays and documents concerning 
desktop music publishing, MIDI, high-lev¬ 
el music programming, digital audio, 3- 
D sound, multimedia, and computer- 
assisted instruction. 

The amount of information varies from 
subject to subject. The CD may disappoint 
people interested in a specific angle (c.g., 
only one study covers 3-D sound). Overall, 
however, this disc delivers practical Jnfor* 
motion for audio developers on a wide 
variety of topics. - Jason Krause 

The Sonic CD-ROM for Desktop 
Audio Production 
AP Professional, {000) 321 5068; 
httpl//www, hbuk.co.uk/app/appro f .h tm 
$44.95 

I I 

Standards in Computer 
Generated Music 
IEEE, {BOO) CS BOOKS; 
http://www.computer.org 
$49.05 for JEEE Computer Society 
members, $69 for nonmembers 



Web Cameras 
Hit the Road 


A new Type of diminutive network gad¬ 
get—cameras that snap images you can 
view with a Web browser—could start 
showing up in some unusual places, like 
highways and hallways and even your 
front door. Current network cameras 
from Me crop l ex (WO 0-665-779 8; 
http;//www.microplex.com) and Axis 
Communications (800-444-AXIS j http:// 
www,axisinc.com} are 1-pound devices 
that can take color images and put them 
on self-contai ned Web servers at a rate of 
about 1 frame per second. Anyone with 
a standard browser can view those 
images, opening up all kinds of possibil¬ 
ities for remote surveillance and other 
types of applications that can take advan¬ 
tage of the Web. 

The drawback with current versions 
of the Axis and Microplex products is 
they don’t have serial ports; instead 
they use standard Ethernet UTP connec¬ 
tions to a network. Both companies say 
they are planning new versions with ser¬ 
ial ports. That would let a modem rrans- 
mit the images over a standard phone 
line, thus providing much more flexibil¬ 
ity in camera location. Who knows? 
Maybe one day commuters will rely on 
Web-enabled cameras placed al ong pop¬ 


ular travel lanes to avoid rush-hour traf¬ 
fic; or maybe high-tech workers on the 
coast will use a network camera to see 
when the surf is up. - DA 

Vendors Ready 
Better E-Mail 
Boxes 

If you live in e-mail, your house may be 
about to undergo a major reconstruction. 
Lotus, Microsoft, SoftArc, and others 
have renovated their mail client pro¬ 
grams to make them more tightly inte¬ 
grated with contact management, sched¬ 
uling, and other business tasks, 

Microsoft’s new Outlook program, 
which will be part of the next version of 
MS Office, offers a wealth of new features 
(for more information, see the What’s 
New r Software Preview' on page 208). And 
Lotus has similar developments in the 
works for cc:Mail (see the screen below). 

cc:Mail Release 7*s new capabilities 
include basics like the ability to apply 
styles to individual words in a message. 
More comprehensive design overhauls 
include a user interface that more close¬ 
ly resembles that of Notes Mail and 
tighter synchronization for remote users. 
The interface for creating rules for han¬ 
dling messages automatically has been 
Improved, and you can test those rules 
before making them operational. Remote 
users can access files on the LAN, and new 
message-sorting capabilities help you tai¬ 
lor your mailbox interface, 

SoftArc 1 s FirstClass 4,0 (slated to ship 
in early 1997} will integrate new calen¬ 
daring features with its e-mail, collabo¬ 
ration, and other capabilities. Further in 
the future, expect closer in regration of e- 
mail and telephony, SoftArc officials say. 

-DA 


Subject Here is foe sales forecast... 

Here is the sales forecast for Q1. Please adiust vour quotas and build taraets 


appropriately Note that the forecast for "Exploring East Africa" 

is up aver 30% 


from last month! 










January February 

March 

Total 


Exploring East Africa 

10,000 5,000 

14500 

29.500 


Sailing the Caribbean 

25,000 13,000 

30,000 

74000 


Camping in Lake Tahoe 

2,500 2,500 

5.0OO 

10.000 


Skiing The Andos 

20.000 15,000 

10,000 

45.000 


T AnaJ * J L 

B I U 

f j Ready 


■niessB 


The new cc:Mail finally lets you apply styles to individual words* 
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There Is Only One Choice For Data Compression. 

PKZIP for Win 


New Features in 
PK2IP for Windows Version 2.50 

► Ability to create .ZIP files that span multiple diskettes 

► Create a Windows sell-extractor 

► Self-extractor can span multiple diskettes 

► Long file name support for Windows 95 (16 and 32-bit) and 
Windows NT (32-bit) 

► Integration with Windows 95 & NT Explorer 

► Plus additional features 

The growth of the Internet and the increased use of World Wide Web 
browsers are creating a greater need to compressand uncompress data 
files. Saving disk space and saving on-line phone charges are big 
benefits of compressing data files with PKZIP® for Windows . PKZIP 
for Windows compresses files an average of 50-70% with many large 
text and database Files compressing well over 90%. PKZIP s simple 
point-and-click interface lets you easily compress one file or all files 
on an entire hard drive, and store them in the .ZIP file* PKWARE 
provides the best and fastest data compression technology on the 
market, try it and see! 

PKZIP for Windows allows you to easily open files created with 
PKZIP for DOS Version 2.04g. PKZIP is also compatible with 
Windows 3.1 or higher, Windows 95 and Windows NT. 

PKZIP for Windows $49, PKZIP for DOS $47 plus shipping and 
handling. 

To order call (414) 354-8699 
or visit our Web Site http://www.pkware.com 


Other PKWfiRE Products 



Put Your Executables on a Diet 

PKL1TE™ increases your 
valuable disk space by 
compressing DOS and 
Windows 1 6-bit c xeeutablc 
{ .COM, .EXE and DLL) 
files by an average of 45%, 
The operation of PKLITE is 
transparent, all you will 
notice is more available disk 
space! Price $46 

Software developers, save disk space and media costs 
with smaller executables. You can distribute your 
software in a compressed form with PKLITE 
Professional™ PKLITE Professional gives you an extra 
option to compress files so that they carmen be expanded 
by PKLITE, This discourages reverse engineering of your 
programs* Price $l 46 

Put Compression Into YOUR Application 

The PKWARE Data Compression Library 3 ^ products 
allow you to incorporate data compression technology 
into your software applications. The application 
program controls all the input and output of data, 
allowing data to be compressed to or extracted from any 
device or area of memory. 

The all-purpose Data 
Compression Algorithm 
compresses ASCII or 
binary data quickly. 

The routines can be 
used with most 
compatible language 
compilers. Separate 
DOS. DOS32, 

Windows* OS/2, Win32, 
UNIX and Macintosh 
versions are available! 

Call for pricing. 





®EwSpL 

The Data Compression Experts' 

9025 N. Deerwood Drive / frown Deer. Wl 53223 USA 
FAX: 414-354-8559 80S: 414-354-5570 



1992*1996 PC World World Class Award 
1996 Govommenl Computer Nows 

Bent New Product Awardst FOSE Finalist 
1995 Computer Currents Readers Choice Award 
1 93S Shareware Industry A ward 
1992 Premiere Computing Magazine Award 
1992 PvontWZaom Award 



Email; info@pkware.com 


Copyright 199& PKWARE, hit. AN Rights Reserved. All uedemerics or reghwasd midennaits ate property of their respenivc tjwncra. 
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Check out the new web site 
from Data Communications 


www.data.com 
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A Dark Cloud of Bugs 

Bruce Brown , president of BugNet , discusses beta software , 
proliferation of bugs , wd f^e/r threat to the industry. 


Blasts from 
the Past 


Years ago in BYTE 

Desqview/X from Quarterdeck finally 
brought the X Window System to DOS, 
to tepid response from the market. 
Microsoft admitted that NT wouldn’t sup¬ 
port OS/2. Bill Gates said sales of spe¬ 
cial Presentation Manager versions of 
Excel and Word were dismal. Mean¬ 
while, Lotus released the first version of 
1 -2-3 for Windows and the Mac. Lotus 
later turned its back on the Mac version. 
And rifts started appearing in the Ad¬ 
vanced Computing Environment when 
it turned out you really would need at 
least two versions of source code and 
four compilers. Meanwhile, Compaq's 
new systems promised Plug and Play, 
but not The Plug and Play. Compaq’s 
version mostly promised that you'd be 
able to upgrade the processor. 

Years ago in BYTE 

The Apple 11GS received mixed reviews. 
We liked its new 16-bit processor but 
worried that the GS cost too much and 
didn't offer graphics superior to the 
Amiga or Atari. Also, we wondered why 
Apple would invest such energy in pre¬ 
serving 10-year-old technology. 


Years ago in BYTE 

In their first good look at the brand new 
IBM PC, BYTE’s editors were impressed 
and even sur¬ 
prised that Big 
Blue, known 
then for its big 
iron, could do 
such a swell job 
on a PC. We 
also ran a long 
tutorial on an 
up-and-coming new technology for PCs 
known as the local-area network. 



BYTE: How did you decide to get into 
the bug-reporting business? 

Brown: About two years ago, 1 had a 
sense that compatibility, glitches, and 
bugs were going to become an increasing 
concern to PC users. It seemed clear to 
me that the bowl of jelly was going to 
shake when Windows 95 and Windows 
NT 4.0 hit. I felt this was going to create 
a need for products and services that 
would help users get over, or around, 
these problems. At the outset, we were 
doing a traditional newsletter, but the 
newsletter is now 100 percent electron¬ 
ic on the Web. We also sell a database of 
bug/fixes in HTML, and are syndicated in 
a half dozen major dailies, as well as 
Info World and Computer Currents. We 
also just signed an exciting new mass 
marketing deal with Online Interactive. 

BYTE: With all the free beta software 
available today , do you feel that people 
are more willing to put up with bugs? 

Brown: That’s a complex question 
which has to be addressed from a cou¬ 
ple of angles. Because of the need to gen¬ 
erate revenue and sustain stock prices, 
there is a lot of pressure to release prod¬ 
uct as quickly as possible and to deal with 
bugs later. This is a fact of the business 
and, if anything, is becoming more preva¬ 
lent, even though vendors obviously 
don’t want to put out products which are 
so buggy that they depress sales. Beta is 
a little different, but it also plays into the 


software vendors’ almost maniacal desire 
to curtail support costs. Beta looks like a 
dream come true to the vendors because 
they can say up front, w We’re not going 
to support this,” and at the same time 
they derive certain testing benefits from 
people who use a beta product and 
inform the company of problems. 

BYTE: Why then is beta a threat? 

Brown: The threat is that installing 
beta can screw something else up in your 
system. For example, in a bug that Bug- 
Net broke, it was revealed that Internet 
Explorer 3.0 Beta 2 running under Win¬ 
dows 95 replaces one or more system 
files with versions that are incompatible 
with some commercial products that you 
pay money for. So you install the beta 
and, all of a sudden, some commercial 
products don’t work as they should. And 
you go to the vendor you paid money 
to, and now the vendor may very well say 
to you, “This is a beta, and we don’t 
support beta. You’re on your own.” Users 
don’t realize that the “free” program that 
they download may in fact cost them a 
lot of time and money. 

BYTE.: Do you think this will change? 

Brown: This gets into an issue that I 
think is really societal. We have come into 
a situation where the expectations of the 
user are changing. There is a conflict 
between the expectations of the tradi¬ 
tional users of PCs, the PC enthusiasts, 
and the new group, normal people who 
may not want to spend their weekend 
screwing around with their printer dri¬ 
vers. To make the PC an everyday appli¬ 
ance, this large new group must be satis¬ 
fied. But these folks expect the darn thing 
to work when they turn it on, and of 
course the PC fails this basic test far too 
often. And so even though the industry 
as a whole may be doing a better job in 
the minds of traditional users, it may be 
doing worse in the minds of the users that 
the vendors most want to reach. And this, 
in turn, may be part of why such a shock¬ 
ingly small percentage of PC sales are 
made to first-time purchasers. 

For more information, see 

http://www.bugnet.com/-bugnet 
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Universal Inbox 

Integrating faxes with company 
messaging systems. Page 48 IS 3 
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Witness for the 
Prosecution 

Forensic computing comes of age. 

Page 481 S3 

You Said What? 

Machine translation is improving, 
but the technology still stutters. 

Page 48IS 7 

Europe’s Internet 
Infrastructure 

By knowing how Internet traffic 
flows, you can more wisely pick 
the best provider. Page 48 IS 13 

Set-Top Madness 

Asian companies are building a 
new generation of control boxes. 

Page 48IS 1 9 
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Fall *96 

November 18-22. 19% • Las Vegas, Nevada USA 
“ Booth # 1.2635 


Systems Business 


Deliver the hottest new systems to your markets with PCXpress* a complete range of high-quality, leading-edge 
systems designed and built to your requirements by FIC, the world's leading motherboard manufacturer. 



Convenient System Upgrades 

For maximum flexibility, PCXpress systems 
run all the latest processors from Intel, AMD 
& Cyrix, Pipeline Burst SRAM plus EDO 
and Burst EDO DRAM support adds further 
versatility and performance. 



Wide Selection of High-Quality 
Peripherals 

With our global buying power, FIC brings 
you the best possible pricing for a complete 
range of peripherals and multimedia add-ons 
-allowing you to easily differentiate your 
systems in the market. 



Efficient, High-Volume Manufacturing 
Facilities 

Mainboard manufacturing and barebone sys¬ 
tem assembly are carried out in FICs effi¬ 
cient high-volume ISO 9001-certified fa¬ 
cilities in Taiwan and China using advanced 
SMT and AI machinery. 



Localized Build-to-Order Services 

With their sophisticated distribution system 
and efficient assembly operations, FICs fa¬ 
cilities in the USA, Europe, Australia, and 
Hong Kong ensure your systems arrive on- 
time to market. 



Cutting-Edge R&D Capabilities 

With our state-of-the-art R&D facilities, FIC 
is a world leader in the development of 
cutting-edge motherboards and FCs-giving 
you the products you need to succeed in even 
the most competitive markets. 
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First International Computer, 


The Highest Quality At the Best Prices 

FTC's sophisticated vertical integration pro¬ 
gram and our high-volume purchasing power 
guarantee you the lowest possible prices for 
high-quality system components. Close ties 
with the world's leading component 
suppliers ensure guaranteed deliveries even 
in times of shortage. 

Inc. 


6F. FORMOSA PLASTICS REAR BUILDING 
201, TUNG HWA NORTH ROAD, 

TAPE TAIWAN 

Tel: 686-2-7174500 Fax: 6662-7182782 


FIC US 

FIC EUROPE B.V. 

FIC AUSTRALIA 
FIC CZECH REPUBLIC 


Tel: 1-510-2527777 
Tel: 31-73-6273300 
Tel: 61-2-7464566 
Tel:42-641122643 


Fax: 1-510-2526888 
Fax: 31-73-6231412 
Fax: 61-2-7484633 
Fax: 42-5-41213144 


FIC FRANCE 
FIC SPAIN 
FIC HK 
FIC JAPAN 


Tel: 33-1-46810203 
Tel: 34-1-6373613 
Tel: 852-2-3453599 
Tel: 81-3-5461-2161 


Fax: 33-1 -45739885 
Fax: 34-1-6373863 
Fax: 852-2-7972408 
Fax: B!-3-5461-234: 


http:/www. Rc.com.tw/ 


SpeciricfltiQn 5j4jjggt lo- tfiange wilhotll notice. Afi trademartts used herein are the registered property gF their respective rwnera- 


























T 


INTERNATIONAL 


News & Views 


Your Complete Inbox 

The latest versions of fax software 
integrate with corporate messaging systems. 



new round of fax-server soft¬ 
ware, from several European 
vendors, features inbound 
routing via ISDN, scheduling, 
least-cost routing, and advanced cost 
management. The programs can also in¬ 
tegrate with standard messaging systems 
or provide a comprehensive communi¬ 
cations platform by themselves. 
Products include 
Equisys’s (London) 

Zetafax, Penes- 
trae's (Leidschen- 
dam, The Nether¬ 
lands) Faxination, 
and Digit route's 
{Hamburg, Ger¬ 
many) Faxit* The 
latest versions of all 
these programs are 
tightly integrated 
with Microsoft Exchange* Thus, a user 
of any of these systems can send and re¬ 
ceive faxes by using his or her familiar 
e-mail client and address list. A key fea¬ 
ture of these systems is drag-and-drop 


support of attachments. With Faxination, 
for example, you can attach Word, Excel, 
and RTF files, while Faxit supports a list 
of 40 file formats as attachments. 

However, “a fax gateway for Exchange 
is only the first step," says Wim de Kom 
ing, the president and CEO of Fenestrae. 
“We're also currently working on a con¬ 
sistent gateway architecture for Electronic 
Data Interchange 
[EDI], X.40G, GSM 
Short Message 
Service [SMS], and 
Telex.** Koning 
says that the com¬ 
pany's Interper¬ 
sonal Messaging 
Server will extend 
the Faxination 
kernel and also in¬ 
clude end-to-end 
addressing; access security, such as log¬ 
ging, tracking, and support for firewalls; 
and connectivity to major business appli¬ 
cations, such as SAP’s R/3. 

Tobit (Ahaus, Germany) is taking an- 


Fax or E-Mail? 

Four-fifths of the ILK. businesses polled 
would rather give up their e-mail than their 
fax systems. The reason: the ubiquity of fax 
machines. Only 42 percent of the small com¬ 
panies surveyed use c-maii, while 79 per¬ 
cent of large ones do, says market-research 
firm International Data Corp. (IDC). 

other approach: turning its NetWare- 
based fax server. Fax Ware, into a uni¬ 
versal communications platform. Code- 
named David, the system has a central 
multimedia archive for incoming faxes, 
e-mail, and other documents that can 
be accessed via LAN, fax, phone, or Web. 
This concept lets a company’s employees 
access all kinds of personal documents 
with a variety of media from anywhere 
in the world. Tobit also plans to support 
paging services, SMS, and text-to-speech 
output. Says Dieter van Acken, market¬ 
ing manager at Tobit: “Universal inboxes 
like David will soon be the core of many 
v i rtu al offices. ” - Ra i n er M a uth 




Tobrfs fax-server technology is turning 
into a universal message inbox. 


Witness for the Prosecution 


C omputers are serious business tools, but 
so meti mes th ey afso s up port bu sin e ss 
delinquency. So, how do you go about ques¬ 
tioning a computer? Authentec, a U.K. data- 
recovery compare now has an answer: Do 
it at the sector level of the BIOS, and don’t 
change a single bit. 

Authentec has developed a portable file 
server that allows investigating authorities 
to make a replies^ or image, of a target com¬ 
puter system at the site of an alleged crime. 
Called FlightServer, the system runs NetWare 
3.12 and copies a hard disk, sector by sec¬ 
tor, without interfering with the target system. 


Once this image has been taken, it can then 
be investigated at the prosecutor's office us¬ 
ing Authentec's forensic software package, 
which indexes all a hard disk’s sectors, includ¬ 
ing lost chains, and automatically sets up li¬ 
braries of words relevant to the case. 

The company says that the biggest prob¬ 
lem for prosecutors of computer crime is not 
the technical reliability of the FlightServer 
system but the computer ignorance of most 
judges. Despite today’s sophisticated digital 
image-manipulation techniques, judges still 
trust a photo more than a sector-by-sector im¬ 
age of a hard disk. 



Inspector FlightServer at work. 
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Demand Soars 
for Big Screens 

Astern firms predict a huge demand for 
wall-mounted plasma displays. 

The demand for large-screen color plas¬ 
ma display panels (PDFs) is now heating 
up in Asia. Japan’s Fujitsu, NEC, Sharp, 
and others are introducing large-screen 



Fujitsu's new 42-ineh-wide 
color-plasma display. 


PDFs, while Korea’s Samsung is reported¬ 
ly making large investments in the arena, 

NEC is building a new PDP factory in 
Kagoshima, with production slated to 
begin in April 1998. Production quanti- 
ties are expected to reach 30,000 units per 
month, NEC says. The company has al¬ 
ready completed the development of 33- 
and 42-inch PDFs and has plans to ship 
these products in August and Decem¬ 
ber, respectively. 

PDFs are one of the key display types 
for next-generation multimedia applica¬ 
tions, such as wall-mounted TV screens. 
PDP technology has been around for a 
while, but recent advances in the tech¬ 
nology have made the products more 
cost-effective to produce, NEC officials 
say. The company estimates that the PDF 
market will grow from 3 million units, or 
$2.4 billion, in the year 2000 to 1 I million 
units, or abour $7 billion, by 2002, 

-Mark LaPedus 

Korea to Install 
New CDMA 
Phone System 

During the next two years, Korea will 
deploy its initial Personal Communica¬ 
tion Services (PCS), a wireless cellular sys¬ 
tem that provides greater capacities than 
traditional analog phones. But Korea is 


not going with the de facto standard in 
digital cellular—Global System for Mo¬ 
bile Communications, or GSM. Instead, 
the country will deploy the code division 
multiple access (CDMA) system, a tech¬ 
nology that operates at a frequency of 1.9 
GHz, (GSM operates at .900 MHz,) 

CDMA modulates the signal from each 
user by using a digital code that spreads 
the spectrum across a wide bandwidth. 
CDMA proponents, such as Qualcomm 
(San Diego, CA), claim the technology 
offers better voice quality and less multi¬ 
path resistance than competitive digital 
cellular systems. 

In Korea, Shinsegi Telecom last spring 
began providing PCS services based on 
CDMA technology in Seoul and Taejon, 
joining Korea Mobile Telecom in the 
business. Meanwhile, the Korean gov¬ 
ernment recently issued similar licenses 
to LG Telecom, Hansol Paper, and the 
state-run Korea Telecom. 

As Korea moves from analog to digital 
cellular services, the demand for CDMA- 
based phones in the country will jump 
from 402,000 units in 1996 to 1.247 mil- 



1998 


Korean CDMA Phones 

125 


m 1997 

Source: Korea Mobile Telecom 


Demand for CDMA-based hand-held 
phones in Korea, in total units. 


lion in 1998, according to figures from 
Korea Mobile Telecom. Meanwhile, in 
the the demand for CDMA-based 
telephones is expected to increase from 
400,000 units to 2.245 million, according 
to market-research firm BIS. 

To support CDMA-based technology, 
Korea will deploy land-based base-sta¬ 
tion transceivers. Samsung recently be¬ 
gan mass production of CDMA-based 
hand-held phones in Korea, Samsung, 
which will reach an annual production 
of 1,5 million units by 1997, will sell its 
CDMA phones tn the local market, in the 
U,S., and in other nations that are back¬ 
ing the technology. -Mark LaPedus 


Psion Clones 
Coming 

Pegasus-based PDAs are also 
on the horizon. 

Psion, the U.K.-based computer compa¬ 
ny that holds a third of the world market 
for palmtop devices 1 is currently ticens- 
ing its ROM-based OS and applications 
to other manufacturers. Psion hopes that 
the move will grow the market and foster 
the development of new smart phones, 
mobile Web browsers, and intelligent ter¬ 
minals that will capitalize on the conver¬ 
gence of computer and telecommunica¬ 
tions technologies. 

The first licensees and products based 
on Psion's EPOC platform will be an¬ 
nounced next year. Company officials say 
that there will be no reference design, 
like the one discussed for the Web PC, 
because the target systems can differ 
so widely (e.g„ a feature phone versus a 
complete PDA). 

Psion's decision to license its OS may 
be partially motivated by the slew of new 
PDAs expected to be released later this 
year. These new systems will be built 
around Pegasus, a new Windows-com¬ 
patible OS for PDAs from Microsoft. But 
Stephen Randall, Psion’s vice president 
of licensing, says Pegasus-based prod¬ 
ucts are not a threat because Through 
our licensing, the Psion platform will move 
into many highly customized solutions. 71 
He adds that the desktop companion 
products that Pegasus is intended for are 
not the target market of Psion licensees. 

The first new Psion model to be made 
available to palmtop manufacturers will 
succeed the popular Psion 3a series. It 
will be constructed around the highly in¬ 
tegrated AR M71 00 processor (fabricat¬ 
ed by Cirrus Logic [Fremont, GAJ), which 
is basically a complete PDA on a chip. 
Other systems will also deploy the pow¬ 
erful StrongARM chip, which has the abil¬ 
ity to bring speech recognition to the next 
generation of Psion computers. 


-Jim Nagel 



Psion's popular 3a model. 
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Magic Software Enterprises 

1642 Kaiser Av©, 

Irvine, CA 92614 

Tel: (800)345-6244, (714)250-1718 
Fax: (714)250-7404 
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http://www,magic-sw.com 




APPLICATION DEVELOPMENT EMERGENCY! 

Before you get dragged down by mounting development deadlines and budget 
overruns, call the "91 I" of application development tools: Magic. Magic delivers 
mission-critical client/server applications faster than any other tool on the 
market. It's been proven by consecutive victories at all of the world's top 
development competitions. And it's being used by companies like Rolls Royce, 
Matsushita, Gannett and Club Med. New Magic 7 adds Windows 95 and NT to 
Magic's wide range of supported platforms and databases. So download the 
Test Drive from the Magic Web site or give us a ring. Your client/server 

development projects could certainly use the lift. 
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You Said What? 

Machine translation tools are far from perfect, but they can save you serious money. 

By Peter Haapaniemi and Peter Hofland 


m hink globally, act locally. That's a mantra interna¬ 
tional organizations chant constantly. But at a price. 
In large corporations, the total costs of translating 
things such as marketing materials and documenta¬ 
tion can add up to several million dollars a year. IBM, for exam¬ 
ple, spent more than Si00 million last year to translate manuals 
from English into 25 other languages. 

The problem is especially acute for European corporations, 
which generally provide 
documents in at least three 
or four of the European 
Union’s nine official lan¬ 
guages, What these compa¬ 
nies are looking for are 
sophisticated, multilingual 
translation tools that can 
help reduce these costs. 

Machine translation 
(MT), the use of computers 
to automate translation, is 
one of the computer indus¬ 
try’s oldest areas of inter¬ 
est—and one of its most fms- 
trating. Computer scientists 
and linguists have been 
working on MT techniques 
for decades. The results are 
disappointing: Perfect trans¬ 
lation without human inter¬ 
vention is still a dream that 
will not be realized for the 
next 10 years or so. 

MT has come a long way 
from simple word-to-word 
translation. Products can 
now deduce subtle contex¬ 
tual differences in languages. 

But even the most sophisti¬ 
cated systems on the market 
are far from automatic. They are, however, useful support 
tools for professional human translators. Some systems are based 
on huge dictionaries that translators use to more efficiently look 
up words and phrases. Other systems take a first look at a doc¬ 
ument and produce a rough draft that is then edited by a 
human translator. The best of these tools can deliver about 80 
percent accuracy, experts reckon. 

Real MT breakthroughs are rare and developments are slow 
because of the complexity and continuous progression of lan¬ 



guage. To he truly effective, a translation system must take into 
account the formation and use of words, syntax, and seman¬ 
tics. Furthermore, it must be able to recognize colloquial 
phrases, acronyms, and contractions—not to mention incorrect 
grammar and misspelled words. That's why many vendors of 
language processing tools are now changing strategy. Rather 
than trying to keep up with constant additions to their products, 
they are making them customizable, enabling users to update 

dictionaries and also extend 
context sensi ti v ity. 

Globalink’s new genera¬ 
tion of technology, dubbed 
Barcelona, allows transla¬ 
tors’—rather than program¬ 
mers—to include their own 
rules of how words should 
translate in a certain context. 
That means the front-line 
translator can efficiently deal 
with new word fields and 
idioms that might occur in a 
specific project. Globalink 
says this new technology will 
soon incorporate a “wizard 1 " 
that allows nonexperts to 
implement rules in a com¬ 
prehensive high-level lan¬ 
guage. Other Windows pro¬ 
grams will be able to access 
the Barcelona translation 
service via OLE Automation 
or an API. 

Another example of a 
tool that lets users fine-tune 
the translation process with 
an expandable context-sen¬ 
sitive dictionary is Logos’ 
Semantha, According to 
Mark Andrews, a Logos 
product marketing manager, this new generation of customiz¬ 
able translation tools enables users who systematically track new 
phrases and idioms to get to a point where they can push a but¬ 
ton and generate dose-enough translations for internal com¬ 
pany documents and other communications. 

So how do you keep up with ever-changing con texts and the 
variety of technical terms that occur in new projects? One answer 
comes from the Rank Xerox Research Center (RXRC) in Greno¬ 
ble, France. RXRC’s Terminology Extraction Project aims at facil- 
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itatingthe building of dictionaries It com¬ 
pares translated documents in both the 
original and the target language and aligns 
the text sentence by sentence. Then it 
extracts the multiword expressions and 
produces a list of paired terms that can be 
incorporated in a dictionary. In other 
words, the system automatically detects 
multiword expressions in the original and 
the translated documents and puts them 
in a dictionary. The techno!ogy current¬ 
ly works in Dutch, English, German, 
French, Italian, Spanish, and Portuguese* 
A dictionary of 20,000 terms can take 


1000 hours to build and cost up to 
$600,000, RXRC researchers say* With 
well-bred extraction tools, such costs can 
to a large extent be eliminated, they say. 

The Terminology Extraction Project 
is part of the Xerox Lexical Development 
Architecture {XeLDA). This translation 
framework includes tools that can detect 
phrases. For example, if you click on the 
word “sweep* in the phrase “to sweep it 
under the rug,* you don’t get the trans¬ 
lation of “to sweep,*; you get the trans¬ 
lation of the complete phrase. This hap¬ 
pens even if the idiom is split up, as in “to 


sweep that crime under the nearest rug,” 
because the system is designed to detect 
basic idioms. 

Although the XeLDA services are pro¬ 
totypes, RXRC is planning to make these 
kinds of services commercially available 
in corporate LAN environments or over 
the Internet, “In the long term,” says 
Monica Beltrametti, director of the 
Grenoble RXRC, “we aim to provide our 
Translation Aid Network Services as gen¬ 
eral-purpose translation tools to any net¬ 
worked computer user faced with multi¬ 
ple languages at work.” 

Personal MT 

The market for MT tools has traditional¬ 
ly been professional translators in large 
corporations, international organiza¬ 
tions, or governments* However, a new. 



Detecting subtle contextual differences 
requires fine-tuning of dictionaries 
and syntactical analysis* 

more casual market for translation tools 
is emerging. Much of the information 
being passed around the globe doesn’t 
require the precise translation that a nov¬ 
el or a technical manual might* “There is 
an increasing need for quick multilingual 
information scanning,” says Ann-Marie 
Derouault, IBM’s worldwide speech and 
translation marketing executive. “No one 
would pay a professional translator to 
translate an e-mail message because a 
quick translation that gives you a rough 
idea of its content is all that’s required*” 

New products in this area are never¬ 
theless context-aware, and some also 
use sophisticated syntactical analysis* 
They integrate with standard word 
processors and are priced at less than 
DM 500, Here are some examples: 

* I KM Europe now offers Windows 
and OS/2 versions of its host-based trans- 
I at ion technology, Personal Translator, 
This program comes in a basic package 


The first desktop ups 



Finally, there's a UPS tboi 
belongs on TOP of your desk and 
not by your feel, 

MINUTEMWI's new Pro Series 
packs □ host of new features and 
unprecedented power protection 
in o tiny r economic package, plus 
on unmatched ihwe yearnrairanty. 

Good bob may goo bog wtry 
lor some desktop products, kit the 
ho Series has so much more to 
offer PCs, servers, networks, and 
even tskommunicoiiixis equipment 


* Foil protection from spikes end surges 

* Buttery backup during blackouts 

* FAX/modem/data line protection 

* Available with power management 
software {280 VA and above) 

■ Hot-swappable batteries 

* Automatic battery management 

* Intelligent microprocessor 

■ SHWP-ready (280 VA and above) 

* Models range from 200 VA to 
1400 VA 


Mlnuteman g the first company to 
offer you o smart UPS with automatic 
voltage regufcriwi far only $109. 

Coll us to find out more about 
MINUTEMTs New Pto Series, and see 
why m say its the first UPS to ranch 


UMWBSBJPT1BLE POWER 3UtRE8 

800 - 238-7272 

ww w.mimjteman- upe.com 


MINUTEMAN UPS * 1455 UMay Drive ■ Carrollton, TX 7500? * 

Ptione: (214) 446-7363 * Fax: (214) 446-9011 * 24 Hour Info by Fox (800) 263-3933 
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Direct Speech-to-$peech Translation 


D irect speech-to-speech translation aims 
to provide translation in real time for 
applications such as videoconferencing or 
automatic translation over the telephone. 
Although this seems like the next step in 
machine translation, the technology is still not 
mature enough for commercial products. But 
researchers persist. Organizations working 
in this field include the C-Star Consortium 
and the Interactive Systems Laboratory (ISL), 
a cooperative venture of the University of 
Karlsruhe in Germany and Carnegie Mellon 
University in the U.S. 

C-Star includes companies and academ¬ 
ic institutions from France, Germany, Italy, 
Japan, India, Korea, the U.K., and the U.S. In 
1993, C-Star demonstrated automatic inter¬ 


pretation over the phone in a series of bilin¬ 
gual experiments. That system required the 
speaker to talk very dearly and be grammat¬ 
ically correct, which humans normally don’t 
do, C-Star II research aims to reduce such 
restrictions and create more robust inter¬ 
preting systems that can recognize ordinary 
spontaneous speech, translate it, and turn it 
into synthesized speech. GStar’s goal is ^mul¬ 
tilingual speech-to-speech translation" in real 
applications by 1999. 

The ISL's Janus speech-to-speeoh project 
deals with learning and handling new vocab¬ 
ularies in predefined situations, such as 
scheduling of appointments. It supports 
English, German, Spanish, Japanese, and 
Korean. The collaboration has developed a 


laptop-based speech translator that handles 
spontaneous, continuous, speaker-indepen¬ 
dent translation in limited domains. Translation 
output can be presented as synthesized 
speech or as text on screen or transparent 
goggles. 

ISL has also developed a translating video¬ 
phone station that allows one person to hear 
another’s original voice and receive transla¬ 
tions as subtitles or synthesized speech. 
When the speaker on one end makes a state¬ 
ment. the system returns a paraphrased ver¬ 
sion for verification. As soon as the speaker 
has verified it, the system translates the mes¬ 
sage and sends it to the recipient. Although 
the translation is not instantaneous, it allows 
for adequate straightforward communication. 


with a vocabulary of 160,000 words and 
440,000 phrases and in an advanced ver¬ 
sion with approximately 200*000 words 
and 550*000 phrases. In Italy this tech¬ 
nology is used in Symhema’s PeTra Eng¬ 


lish/ltalian translation product, which 
runs under OS/2, And in Germany, IBM 
has worked with v.Rheinbaben Sc Busch 
Electronic Publishing to create a Win¬ 
dows-based German/Engiish version of 


the Personal Translator technology. 

* Accent Software offers Accent Duo 
with Translation, which integrates trans¬ 
lation with word processing capabilities. 
This Windows system is available in 
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PROTECTING SOFTWARE 
THE SAFE WAY 


SMARTKEY PLUS is the professional protection 
system against illicit duplication of software. 


The intelligent hardware key is 
the PC's parallel port: prated 
cannot be run without it. 


led into 
programs 


Unique personal code 

Memory up to 448 bytes 

Programmable algorithms 

Protection through linkable drivers or 
automatic .EXE files protection technology 

LAN license control 

High security ASIC technology 

Fully transparent to parallel port use for 
printers, pocket network adapters, 

SCSI adapters, etc. 

Daisy-chainable 

In compliance with EU 89/336 standard (EMC) 

EUTHON 24048 Trevblo Bergamo Italy - Via Gandhi, 12 Tel. +39-35-201003 Fax +39-35-201277 - e-mail eutron@mbox.vol.il 

• Belgium: Akkermans 03-2338826 ■ Bulgaria: Vilmal 02-764533 ■ Finland: Dalma 90-2711 BOO S France: Logidato 1-46454546 

■ Greece: Inter Engineering 041-531363 ■ Hungary: Mantana-Kriptologia 1-2691191* Poland: Gem Computers 022-261576 I 

■ Slovenio: Stubelj 065-63215 B Sweden: JM Data 042-238444 ■ Spain: Larcu 91 *79524 1 3 * The Netherlands: Akkermans 0464432424 I 


Using programmable security codes, 

SMARTKEY PLUS protects software running under 
DOS, WINDOWS, WINDOWS95, WINDOWS/NT, 
OS/2, UNIX, ADC, LINUX. 

SMARTKEY PLUS comes in different models to 
protect any type of environment, from PC to IAN, 
whatever tne application, from ihe simplest to 
the most sophisticated and demanding. 
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English to Spanish, German, French, or 
Italian versions (it works bidirectionally). 
The program features a spelling checker 
and a thesaurus in both languages and lets 
users translate documents automatically 
or work interactively. 

* Logos* Remote Client is a Windows 
application that lets users dial into aUnix- 
based translation server* You can choose a 
multitude of dictionaries for several sub¬ 
jects, then send the job to the server, which 
returns a translated version. Users can 
maintain their own translation server or 
cal I the Logos corporate server, which costs 


$.04 per translated word. Logos* goal is to 
make machine translation available to 
smaller businesses and freelance transla¬ 
tors who can't afford a high-end system. 

An oth er force d rivi ng trans I ati on tech- 
nology is on-line chat and communica¬ 
tion in newsgroups. CompuServe, for 
example, offers English/French and Eng- 
lish/German translation in some of its 
help forums. These translations are often 
very meager, but their value is immedia¬ 
cy, because in the context of a support 
forum messages can lose their relevance 
if they are delayed. As a CompuServe 
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TAINET COMMUNICATION SYSTEMS 

3FL, NO*6, ALLEY 23, LANE 91, SEC J, NEf 111 RlL. 
TAIPEI. TAIWAN, K.Q.C. 

TEL: 886-2-65S3000 FAX: 886-2-6583232 
E-maiI: HsaIts i i accmail.taint'Leom, t\\ 

U RL: h tl .lainet.cn m.tw 


40 IS 10 BYTE OCTOBER 199 6 


Circle 745 on Inquiry Card 
(RESELLERS; 746)* 


manager puts it, “The purpose is to quick¬ 
ly provide translations that otherwise 
would take hours to understand.” 

Multilingual translation is also reach¬ 
ing the World Wide Web. Global ink, for 
example, provides an add-on to Netscape 
Navigator 2*0 that translates Web sites in 
Spanish, French, or German into English, 
and vice versa, at the click of a button. 
Called Web Translator, the software 
allows users to translate on-line, or to save 
pages to be translated off-line, while 
maintaining the original page's hot links, 
graphics, and formatting* 

The development of multilingual 
translation tools is key for most compa¬ 
nies. Many of these systems support at 
least three of the main European lan¬ 
guages^—English, French, German, and 
Spanish. However, there is no such thing 
as a on e-size-fits-many translation tech- 


WHERE TO FIND 


Accent 

Jerusalem. Israel 
+972 2 793 723 243 
fax: +972 2 793 731 
n o rm an k @ acce n Leu. i I 
h tip ://w w w.acce n tsoft 
.com 

Glohalink Europe 
Bracknell. 

Berkshire. U.K. 

+44 1 344 382111 
fax:+441344 382112 
http://www.globalink 
.com 

IBM Europe 

Paris, France 
+33 16 38 55 77 77 
ib m re p @ f r. tbm. com 


Logos 

Esehborn /Ts„ Germany 
+ 49-61 96-59 03 0 
fax: + 49-61 96- 
59 03 15 

h Up ://www, logos- 
ca.com 

Rank Xerox Research 
Centre Grenoble 
Mcylan, France 
+33 76 61 50 76 
fax: +31 76 61 50 99 

v.Rheinbaben & 
Busch Electronic 
Publishing 
Munich, Germany 
+49 89 7237777 
fax: +49 89 723 07 58 


nology. The experience of developing a 
translation system that works from lan¬ 
guage A to language B is in most cases of 
little help when developing a system for 
languages C and D. Merely replacing dic¬ 
tionaries is nor enough because it does not 
reflect the grammatical structure or dif¬ 
ferent semantic classes of words* 

This famous example illustrates the 
difficulties of MT* Use any standard trans¬ 
lation system to translate the old saying 
“The spirit is willing but the flesh is weak” 
to French and then back to English and 
you will get something like “The alcohol 
is strong but the meat is weak.** 0 


Peter Haapaniemi and Peter Hofland are tech¬ 
nology journalists at The Visual Consultancy 
Carp, in Amsterdam, You can contact them at 

100544.307@compuserve.com. 
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Europe’s Internet 
Infrastructure 


The service you get from European ISPs depends on more than bandwidth. 

By Valerie Thompson 



m he key to good response times on today’s Internet is 
your Internet service provider’s IP experience and 
the line capacity and throughput rates the ISP offers 
you. But capacity is not all. When traffic moves out 
of the local hop into the Internet backbone, it’s the ISP’s con¬ 
nectivity to the backbone that counts. 

Today more than 600 ISPs rival for customers in Europe. Half 
of these providers have been 
on the scene for less than a 
yean To the home or small- 
office user* retail ISPs may 
more or less look the same 
and differ just by pricing 
structure. However* for cor¬ 
porate users, the quality of 
service and the overall data 
throughput vary greatly. 

Don’t think that just 
because an IS P is smal 1 it can¬ 
not offer good performance. 

One of the neat things about 
the Net is that a small ISP 
with a 64-Kbps line to the 
Internet can still provide 
speedy response because 
most of its subscribers are 
‘low-power’ 7 users. A big ISP 
might have a 2-Mbps line to 
the Internet, but it may also 
have a lot of subscribers plus 
a few real power users who 
dog the link to the backbone. 

That’s why you should look 
beyond just the links. 

At its most basic level an 
ISP is nothing more than a 
rack of modems or ISDN 
boards, a server, a router, and 
some communications and billing software. The ISP typically 
connects all this equipment ro the Internet with a leased line. 
That link into the Internet is crucial to the service the ISP’s cus¬ 
tomers are going to get. 

The connection to the Internet might involve a hop (routing 
point) to a regional IS wholesaler. From that point the ISP links 
to one of the European Internet backbones. Knowing how ISPs 


are connected gives you an idea of the performance you can 
expect That’s where CyberRoadMaps, such as the one provid¬ 
ed by market researcher Eurointernet, can help (for more infor¬ 
mation, see http://www.marktpktz.ch/eurointernet). These 
maps show how more than 2000 ISPs in various countries in 
Europe, as well as providers in North America, Japan, and Aus¬ 
tralia, connect to Internet backbones. 

World Wide Wait 

The ad hoc nature of the 
Internet more than often 
converts the World Wide 
Web into the World Wide 
Wait. Data packets some¬ 
times travel around the 
world once or twice before 
they find their destination. 
This may even be the case if 
the server you need to locate 
is in a neighboring city. 

This situation is preva¬ 
lent on both sides of the 
Atlantic; however, the Euro¬ 
pean Internet backbone is by 
far not as efficient as the 
North American. “Europe 
has 20 to 30 percent of the 
Internet’s traffic, but it pro¬ 
duces 80 percent of people’s 
[Internet] nightmares,” as a 
manager of a European ISP 
recently put it. 

The main bottlenecks in 
the European portion of the 
Net, according to a recent 
analysis done by Eurolnter- 
net, occur at three points: 
country-to-country, back- 
bo ne-to-hackbone, and Europc-to-U.S. li nks. At these key points. 
Insufficient bandwidth slows down the traffic. One reason for 
this unfortunate situation is the high cost of international and 
transatlantic leased lines in Europe, further aggravated by fluc¬ 
tuating and unfair prices between the II.S. and Europe, In many 
cases, European backbone providers have to pay an additional 
fee to connect to the States, whereas U.S. providers can link to 
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the European backbone for free. 

Unlike the U.S. portion of the Internet* 
where tariffs are based only on distance, 
European backbone providers have to 
deal with prohibitive international tariffs 
whenever the network crosses the border 
from one country to another* Steep prices 
of leased lines supplied by Europe’s 
PITs are the main culprit* “We remain 
heavily penalized by monopoly tariffs for 
leased lines as w T ell as ATM [asynchronous 
transfer mode] connections,” says Brian 
Carpenter, group leader of Communica¬ 
tions Systems at the CERN research cen¬ 
ter in Geneva, Switzerland, and chair of 
the Internet Architecture board. 

Backbone Bottlenecks 

After 1998, tariffs for leased lines will drop 
as a result of increased competition fos¬ 


tered by a more liberalized European 
telecommunications market. But one 
Internet analyst says the transatlantic and 
cross-border links are not being used opri- 
mally. “International backbone providers 
are often reluctant to interconnect 
because of competitive pressures," says 
Jim Romaguera, principal consultant at 
Eurolntcmet. “They fear that smaller ISPs 
could be able to offer better services for 
lower prices to their customer base*" 

It is the nature of today'*s 1 nternet that 
two ISPs in the same country often are not 
connected to each other. The result: Data 
sent from one ISP to another in the same 
region travels via the U*5* These expen¬ 
sive Europe/U.S. links carry traffic that 
actually should remain in Europe* 

What is required is that more ISPs con¬ 
nect via commercial Internet exchanges 


an 


IPs not just price that makes for a quali¬ 
ty Internet service provider. To help find 
the appropriate ISP: 

Ask for network utilization data. 

Check the ISP's connectivity to the 
backbone and watch the 
number of hops to the backbone. 

Ask for the number of users per 
modem line* 

Evaluate the competence of the 
help-desk staff and the cost of 
support. 

Look for roaming services in 
other regions and countries* 


Types of ISPs in Europe 


Backbone providers offer international, intra¬ 
continental and intercontinental networks 
to other ISPs. Typically they have high-speed 
links and hubbed networks. In Europe these 
backbone providers are: 

EUnet (http://www.eu.net) 

EBON E (http://www.EBONE.net) 

P i pex-U U N ET (http: //www p i pex, net) 
EuropaNET (http://www.dante.net) 
Sprint (http://www.global_one.net) 


NOR Du net (http://www*nordu.net) 
Telecom Finland (http://www* 
inet.fi/telecom or http://www.tele Ji/) 
Unisou rce (http://www.uniscurce.nl) 

France Telecom (http://www 
.francetelecom*fr). 

National or regional ISPs resell Internet 
connectivity to local ISPs and act as retail 
ISPs themselves. They often have multiple 
links to the Internet, 


Local or retail ISPs are smati companies 
with one or two lines to the Internet. This cat¬ 
egory includes proprietary on-line service 
providers with Internet gateways r such as 
CompuServe or AOL/Bertelsmann Online. 

Commercial Internet exchanges (ClXes) 
occur at the backbone or wholesale level 
They are neutral interconnection points that 
in some countries connect only to the back¬ 
bone: in others they also link up with region¬ 
al and local services. 
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(ClXes) to relieve the intercontinental 
traffic jams. ClXes were originally set up 
to free commercial service providers from 
the policies that were restricting use of the 
Internet to educational and research pur¬ 
poses only. The development of CIX 
points is crucial to the European Inter¬ 
net infrastructure because it will avoid 


routing data over the already congested 
and expensive transatlantic links. The six 
major European CIX points today are in 
Helsinki, Paris, Amsterdam, Geneva 
(CERN), London, and Stockholm (see 
http://www.isi.edu:80/div7/ra/eu.html). 

The original idea behind ClXes was 
simple: Commercial ISPs would agree to 


route traffic over each other’s networks 
without restriction or additional charges. 
However, because ClXes deploy sophis¬ 
ticated communications protocols and 
global guidelines, some ClXes don’t 
accept interconnection with smaller com¬ 
mercial ISPs. 

Another way to release pressure on the 
transatlantic links is as old as the Inter¬ 
net itself: caching of popular sites locally 
to relieve traffic on the remote server and 
the network. This method was fine when 
research and cooperation were the spirit 
of the Net, but now that business is being 
done there, it creates a new set of prob¬ 
lems. Is copyright being violated by ISPs 
who choose to cache sites locally? What 
about all the user information the site 
owner gets when people visit the site? If 
pages are stored elsewhere, those valu¬ 
able statistics will not be available to own¬ 
ers of the site. 

Trace the Route 

For its report “The Global Internet—Fea¬ 
turing CyberRoadMaps,” Eurolnternct 
surveyed data packets traveling on the 


Internet Access Prices Vary 


ISP rates for PPP connections (dial-up con¬ 
nections) differ dramatically. For example, 
an ISP in the U.K. offers unlimited time and 
data volumes for about $15 a month. This is 
one of the lowest rates in the U.K. The rates 
in Germany are in general the highest in the 
European Union. In Switzerland, an ISP 
offers unlimited use for $10 a month. 

One ISP in Switzerland has apparently 
decided it doesn’t want to attract dial-up 
users and has made its monthly fee about 
$40 (plus usage charges). But because 
this provider has such a good reputation for 
service and response times, Swiss sub¬ 


scribers who know the importance of per¬ 
formance are willing to dig deeper to pay. 

More demanding needs of the corporate 
Internet subscriber have resulted in the 
development of value-added services. 
Prices vary and are, in fact, negotiable. Fees 
in general are much higher for Internet 
access when offered by the international 
and global providers, many of whom man¬ 
age bigger networks that tend to be more 
reliable and available-thus the higher price. 
Basically, say industry insiders, the old 
unwritten rule applies to the Infobahn: “You 
get what you pay for." 
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Internationa! 


Internet and calculated the number of dif¬ 
ferent ISP subnetworks they visited on 
their odyssey. Eurointernet consultant 
Romaguera says this is the best way to 
locate bottlenecks and measure the per¬ 
formance of ISPs. 

The most recent analysis from Euro- 
Internet identifies nine Pan-European 
backbone providers and another nine 
organizations for the US. backbone. The 
regional and national providers connect 
to the backbone and act as internet whole- 
salers, Some also offer retail services. 
Local or retail ISPs connect with one or 
two lines to the regional providers. 

An example of an Internet whole¬ 
saler is the SWITCH network in Zurich. It 
connects more than 100 sites consisting 
of universities, engineering schools, R&D 
institutions, companies, and regional ISPs. 
A leased-line network links all organiza¬ 
tions to other providers (EUnet, 
Uni source Business Networks) and to 
backbone networks (EuropaNET, 
EBONE). Two T1 I inks connect directly to 
the ANS network in New York. 

SWITCH publishes statistics that show 
the link utilization at the three key points 
of the network (see http://www.switeh.ch 
/switch/1 an/SWITCH1 an-map.html). For 
the customer this is an excellent service 
because it shows exactly the performance 
the ISP is able to provide. 

To cope with the increasing demand 
for bandwidth, many backbone providers 
are developing a new infrastructure. 
Unisource Internet Access Services, one 
of the European backbone providers, 
for example, confirmed the establishment 
of a premium service network with hubs 


While many national Internet backbones 
already have 34-Mhps links, and there are 
some 34-Mbps links between one or two 
European countries, a pan-European 34- 
Mbps highway does not exist—yet. Uni¬ 
source has announced plans to link Spain, 
Sweden, Switzerland, the Netherlands, and 
the U.5. at this speed. EuropaNET is devel¬ 
oping a new pan-European 34-Mbps 
backbone that is primarily for research but 
will pave the way for development of high¬ 
er-speed services across the Union, To 
make for better throughput lo the United 
States, ELI net, Pipex/UUNET, and EBONE 
arc adding a 34-Mbps link. 


in Amsterdam, Stockholm, London, 
Zurich, and Madrid, and with intercon¬ 
nections at all the C1X points in Europe. 
IBM and EUnet are currently at work on 
similar projects. 

As the Internet continues to expand, 
peer-to-peer networks are expanding as 
well. These private networks offer added 
value such as roaming agreements or data- 
in terchange services to large businesses. 
But it*s important to remember that the 
public access an ISP can offer is directly 
tied to its amount of bandwidth and type 
of connectivity to the global backbone. 
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When it comes to these factors, Europe’s 
local ISPs are far from equal. IB 


Valerie Thompson, based in Zurich, tracks 
telecommunications developments. You can 
reachheratX 00271.257 @compuserve.com< 
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Set-Top Madness 

Asian manufacturers are rushing to market 
a new generation of set-top boxes. 

By Mark LaPedus 


sia, like other regions of the world, is testing the deliv¬ 
ery of interactive digital TV services. Phone carriers 
and computer companies are paving the way for 
Asian consumers to have a range of services—Inter¬ 
net connections, video on demand (VOD), pay-per-view, inter¬ 
active shopping, electronic commerce, and more—delivered 
through their TVs, enabled by a so-called set-top box. 

The initial demand for VOD services has been slower than 
expected* The high cost of 
these services and disparate 
networking infrastructures 
present major problems. 

Another important issue is 
that the worldwide stan¬ 
dards for set-top-box design 
have been a moving target, 
according to Steven Chao, 
the director of digital/vid¬ 
eo technology for Taiwan’s 
Computer & Communica¬ 
tion Research Laboratories 
(CCL), a government-backed 
R&D organization that is 
pan of a major consortium 
developing set-top boxes* 

“It’s also a business issue,” 
notes Chao, adding, “How 
much are customers willing 
to pay for them?” 

What’s in the Box 

But most analysts concur 
that, when it finally devel¬ 
ops, the market for set-top 
boxes and related services 
will be tremendous. Com¬ 
panies are beginning to rush 
their products to market, at 
prices ranging from $200 to 
$300* Today’s first- generation set-top boxes offer more than a 
multitude of TV channels; they’re flexible platforms that con¬ 
nect to various networking architectures and consumer-elec¬ 
tronics gear* Follow-up products will contain a slot for a smart 
card, which will give users a secure way to conduct transactions 
over cable networks. 

Standard set-tops are stand-alone units that connect direct¬ 
ly to a TV. Other models will support wireless transmissions; 
direct broadcast satellite (DBS) services, such as DirecTV; and 


the Multichannel Multiport Distribution System (MMDS), which 
uses multiple local terrestrial microwave transmitters located 
in metropolitan areas to get a signal to homes* Other box ven¬ 
dors are taking different approaches* For instance, aside from 
their standard set-top lines, NBC and Samsung are integrating 
set-top-box functions into some of their PC lines* 

In what appears to be a collision—or conversion—course 
between PCs and TVs, some set-tops also run real-time OSes 

and java applets, which al¬ 
lows the boxes to double as 
TV Internet surfers if they’re 
connected to the Web* Since 
some cable companies offer 
broadband data connections 
on their networks, some set¬ 
tops also feature Ethernet 
connectors that allow you to 
download information from 
the Net. 

Asian countries are ex¬ 
pected to embrace a combi¬ 
nation of standard and wire¬ 
less set-top boxes that will 
connect to current and fu¬ 
ture consumer-electronics 
devices as the home moves 
from analog to digital Fu¬ 
ture set-tops will support the 
emerging IEEE-1394 digital 
interface standard, which 
specifies the way PCs and 
consumer-electronics de¬ 
vices exchange data* 

The Network 
Connection 

According to analysts, the 
major issue in Asia is howto 
link a set-top box to dispa¬ 
rate {and sometimes poor) networking infrastructures* Future 
set-tops will incorporate so-called network interface modules 
(NIMs), which will allow them to support a bevy of protocols: 
Asymmetric Digital Subscriber Line (ADSL), hybrid-fib er-coax- 
ial (HFC), and Fiber to the Curb {FTTC, also known as switch 
digital video)* Wireless boxes will support DBS and MMDS. 

Basically, ADSL uses specialized modems to transmit signals 
over an existing twisted-pair telephone wire. A typical ADSL sys¬ 
tem supports a downstream rate of 6 Mbps and an upstream rate 
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Set-Top Madness 


of 64 Kbps. Meanwhile, HFC uses an ex¬ 
isting cable-TV network; however, this 
bandw idth must be shared among sever¬ 
al hundred subscribers using interactive 
services. 

Switch digital video calls for fiber¬ 
optic cable to be strung to a neighbor¬ 
hood, with a portion connected by coax¬ 


ial or twisted-pair wire* Such a network 
might require the use of asynchronous 
transfer mode (ATM), a celbswitching 
technolog} 7 with data rates starting at 1 544 
Kbps, For interactive-TV services, a set¬ 
top box requires several components: a 
CPU, an NIM, an MPEG-2 audio/video 
decoder, a real-time OS, main and graph¬ 
ics memory for use in displaying menus 


and/or bit-mapped images, modulation/ 
demodulation chips, and forward-error- 
correction ICs, 

According to the Interactive Multi¬ 
media Association, there are six types of 
set-top boxes. Below are some details 
about these six types. 

Class 1 and 2 boxes are low-end, ana¬ 


log-based units built around a CISC mi¬ 
croprocessor unit (MPU), usually a 386 or 
a 68020/30. These boxes have little or no 
capacity for transmitting, but they sup¬ 
port cabl e chan ne I s and pay-per-vi ew TV. 

Class 3 and 4 boxes also employ CISC 
MPUs. They provide more functionality 
by retaining some return-channel band¬ 
width capabilities while splitting the 


David 2.1 Software Architecture 


Applications 


Player shell 


ITEM 2.1 

Integrated Telecom mu- 
APfs nications Environment 

for Multimedia; supports 
network-specific applications 
with flV-specific APIs. 


OS 


Other resident 
applications 


Up Link 1.1 
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commands for 
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end-user devices and 
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OS kernel 


Downloaded 

applications 


MAUI 2.0 

Multi media Application 
User Interface; supports 
graphical user Interfaces 
with a robust set of 
high-level graphics APIs. 


Fife 

managers 


SPF 2.1 

Serial Protocol File 
Manager; manages 
communications with 
broadband, narrowband, 
and broadcast networks. 


mm 2 .o 

Multimedia File 
Manager; controls the 
graphics software. 


Device 

drivers 
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MPFM 2.1 

Motion Picture File 
Manager; handles 
MPEG audio and 
video decoding. 


SCF 

Sequential Character 
Fife Manager; controls 
serial I/O, including 
input devices. 
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Upstream Down- 
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driver 
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driver driver 

I 

DUX Man 

Demultiplexer 
Fie Manager; 
controls hardware 
that performs MPE&2 
demultiplexing. 


Serial Pointer 
drivers driver 
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NRF 2.0 

Nonvolatile RAM 
File Manager; 
supports battery- 
backed RAM 
environments. 


Pipe man 


NVRAM Pipe 
driver driver 


More than 20 set-top-box manufacturers chose the David 
API because of its compact, modular architecture. 
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download channel between analog and 
encoded video. Class 4 units offer more 
digital interactive services. 

Class 5 and 6 boxes are all-digital units 
that support a full range of interactive-TV 
services. Class 5 units have a downstream 
path that’s wider than the upstream path, 
while Class 6 units have equal bandwidth 
for sending and receiving. Class 5 and 6 
boxes use embedded RISC CPUs, such as 
the PowerPC, from Motorola and IBM; 
R4000 variants, from LSI Logic or oth¬ 
ers; and the MicroSparc, from Sun. 

Many RISC MRUs integrate the CPU 
core, analog descrambler, and network' 
security interface. Like Class 3 and 4 units, 
the high-end boxes use MPEG-2 for au¬ 
dio/video compression. Many MPEG-2 
chips enable PAL-format video, with a 
full-screen, 16-color on-screen display 
and only 16 Mb of DRAM, 

Set-tops will also support one or more 
real-time OSes, including Integrated Sys¬ 
tems’ pSOS, Micro ware’s OS-9, and the 
Thomson-Sun Interactive Alliance’s Open¬ 
TV, These boxes must also support sev¬ 
eral international standards, which are 
being devised by a new consortium, the 
Digital Audio/Visual Council (DAVIC). 

A Special OS 

Set-top OSes are generally kernel-based, 
scalable software platforms that offer 
support for CISC and RISC processors as 
well as provide multitasking functions in 
real time. This is important for embedded 
applications, explains Doug Lewis, man¬ 
ager of Asian business development for 
Microware Systems {Des Moines, 1A). 

M icroware’s OS-9 is bundled with Spy¬ 
glass’s Web Technology Kit. This allows 
Microware’s OS-9 to support Internet-ac¬ 
cess capabi I ities for several types of elec¬ 
tron ic appliances: Web-enabled TVs, net¬ 
work computers, pagers, digital cameras, 
cellular phones, and others. Micro ware’s 
OS is also bundled with the Java program¬ 
ming environment, enabling the use of 
Java applets on OS-9. 

One of the first VOD trials in Japan is 
a collaboration between Nippon Tele¬ 
graph and Telephone (NTT) and cable-TV 
operators in Tokyo, Chiba, and Kana- 
gawa. The trial, which started in July 1995 
and runs through March 1997, calls for 
300 households to use a set-top box via 
NTT’s fiber-optic network. Telephone 
services use a 64-Kbps ISDN network. 

A separate VOD trial now taking place 
near Tokyo, which will also run through 


March 1997, is being conducted by NTT 
and Silicon Graphics, Inc, (SGI). This tri¬ 
al uses SGTs set-top box, a custom unit 
built around a Mips R4000 RISC CPU. Last 
spring, NTT, CATV Yokosuka, and Mi¬ 
crosoft launched a similar program. 

NEC, Pioneer, and Toshiba are among 
the major set-top-box vendors in Japan, 
NEC’s new box, the Broadband Access 
System-2000, is based on a PowerPC chip 
that runs OS-9 and supports switch digi¬ 
tal video, ADSL, MMDS, DBS, and HFC. 
It handles NTSC/PAL video signals, while 
decoding is done via MPEG-2 over a 15- 
Mbps transport stream, 

NEC’s box can support narrowband 
services, such as plain old telephone ser¬ 
vice (POTS), narrowband ISDN, and In¬ 
ternet access. The optical network unit 
can support narrowband signals via Ti 
or E3 interfaces, NEC’s ADSL system can 
transport signals via ATM cells using the 
ADSL format. The downstream bit rate 
is 6 Mbps; the upstream rate is 64 Kbps. 
A typical price for a set-top box in japan 
runs from 20,000 to 30,000 yen. 

Karaoke on Demand 

Late last year, NEC was picked as the set- 
top-box vendor for a major VOD contract 
in Hong Kong. NEC’s box is built around 
IBM’s PowerPC. Hong Kong’s VOD pro¬ 
vider, Hongkong Telecom-IMS, has de¬ 
layed its VOD trials until 1997, when it wifi 
offer VOD, karaoke on demand, electron¬ 
ic commerce, home shopping, and pay- 
per-view TV. 

Hongkong Telecom-IMS will carry 
its interactive-TV services via an ATM or 
broadband ISDN network. Applications 
servers will supply Java over dial-up con¬ 
nections across the ATM network. Two- 
way communications will take place 
across this ATM connection via TCP/IP 
protocols. Video content sent out from 
the server will be in MPEG-2 form. It will 
then be decoded by a hardware chip in 
the set-top box and turned into an analog 
signal for transmission to the TV, accord¬ 
ing to William Lo, president of Hongkong 
Telecom-IMS. 

Meanwhile, Taiwan is also endorsing 
the PowerPC in a set-top-box/VOD pilot 
program. This set-top box comes from a 
newly formed consortium led by Acer, 
CCL, and Tatung. Taiwan’s Interactive TV 
consortium consists of some of the is¬ 
land’s other PC and consumer-electron¬ 
ics vendors: ADI, First International Com¬ 
puter, Mitac, and Sampo, as well as some 
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Have you lost your 
memory lately 7 When 
was the last time you 
were lost in the dark 7 

Best Protection From Main Power 

Established in 1^89. we have rapidly become one 
of Taiwan’s premier developers of unintemapliblc 
power systems. We me cimstanily developing 
new and innovative products designed to meet 
your requi remen today and into the future, 

The Total Solution 

In addition to UPS products, we also offer a 
full line of UPS monitoring and shutdown 
software products available for most 
operating systems. 


The UPS of the Future 
. Today 



Line Interactive UPS 
60OVA44ODVA 



True On Line UPS Standby UPS 

600VA-20QQVA 30QVA42Q0VA 

See us at 

COMDEX/Fall, C€ m M 
Sands Expo 
#S3Q19F3 


MAIN POWER ELECTRONICS CORPORATION 

5F1 . N(5 2, 9. LEfl* <5. Shin He], Unn 1 urn C%, Tapp. TalWI. M.C 

TEL BRe-2--31BC63B FUt: 686-2-91BC657 
E-WaL: meo*ef Stpta i seed iM tp 
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International 


Set-Top Madness 


Web-Browsing from Your TV 


The set-top box will appear in many forms. 
Philips and Sony recently licensed a hybrid 
set-top/net work-comp Liter technology from 
WebTV Networks (Palo A!to r CA), They won't 
release the final specs of their boxes until this 
fall, but they claim their systems wifi connect 
to a TV and a phone line. 

Such boxes allow you. via remote control, 
to change TV channels, surf the Internet, get 
e-mail, and access WebTV's own on-line ser¬ 
vice without the hassles and delays of going 
through an on-line provider on a PC. 

The feature-rich Sony and Philips set-top 
boxes will sell for $200 to $400, The com¬ 
panies licensed two components from Web¬ 
TV: WebTV Reference Design and WebTV 
Network, the on-line service. The Reference 


Kit includes software and hardware guide¬ 
lines for making a set-top. Built around Inte¬ 
grated Device Technology's 112-MHz R4640 
RISC chip, the WebTV-based box comes 
with a 33.6-Kbps V.34bis modem, memory, 
16-bit stereo, and an on-the-fly decompres¬ 
sion technology. 

The box's patented Worfdscan technol¬ 
ogy allows Web content to appear on all TV 
formats. Company officials would not dis¬ 
close what OS the box will run. But it comes 
with its own WebTV browser, which is com¬ 
patible with HTTP, Multipurpose Internet Mail 
Extensions (MIME), and Hypertext Markup 
Language (HTML) 3,0; virtually all extensions 
of Netscape Navigator 3.0; and Microsoft's 
Internet Explorer. 


multinational corporations, including 
Philips and Matsushita* 

Acer’s box, the AcerStar, wi 11 ship ear¬ 
ly next year* It’s built around IBM’s 403 
version of the embedded PowerPC, and it 
runs OS-9, Once it bits mass production 
in 1997, the Acer box will sell for about 
$300. It includes an MPEG-2 chip and 3 
MB of memory, and it supports the Euro¬ 
pean Digital Video Broadcast (DVB) stan¬ 
dard, “DVB, which is getting support in 
the U*S*, has a good descrambler system 
for encryption and decryption purposes,” 
says Car lie Wang, RficD director for Acer’s 


HERE 


Acer, Inc. 

Taipei. Taiwan, R.O.C* 
+886 2 545 5288 
fax: +886 2 545 5308 
h ftp ://www. act r. com / 

Com puter & 
Communication 
Research 
Laboratories 
Hsinchu, Taiwan* R.O.C, 
+886 035 917 743 
Fax: +888 035 820 044 
aGOD ® eel oa I. eel. i t ri 
.org.tw 

Hongkong 
Telecom-IMS. Ltd. 
Hong Kong 
+852 2888 2888 
fax: +852 2877 8877 
wlo@hkt.com.hk 
http V/www 
.netvigator.com 

NECCorp, 

Kanagawa* Japan 
+81 44435 5260 


TO FIND 


fax; +81 44 435 5425 
http://nec.eo.jp 
/index, e*html 

Nippon Telegraph 
and Telephone Corp* 
Tokyo, Japan 
+81 3 5200 0136 
fax:+81 3 52009135 
http://www.ntt.jp/ 

Samsung Electronics 
Co.. Ltd. 

Seoul, Korea 
+82 2 727 7833 
fax: +82 2 727 7986 

Tatung Co. 

Taipei, Taiwan, R.O.C. 
+886 2 592 5252 
fax: +886 2 591 6443 

WebTV Networks, 
Inc, 

Palo Alto, CA 
(415] 326-3240 
fax: (415) 326-5277 


set-top-box project* 

Tatung, one of Taiwan’s largest con¬ 
sumer-electronics companies, also has a 
new set-top box, the TDS-403D* Like the 
AcerStar, the TDS-403D is based on the 
PowerPC and uses an MPEG-2 chip for 
com p ressi o n /deco m p ressi on. 

Samsung is playing a major role in Ko¬ 
rea Telecom’s (KTs) VOD pilot project, 
which is taking place in Seoul. Fifty sub¬ 
scribers in the Yoido area have been able 
to enjoy movies, drama, documentaries, 
and karaoke by pladngan order through 
a telephone line to KTs VOD server. In the 
trial, Samsung is developing and provid¬ 
ing an ATM switching system, an ATM 
multiplexer, .'VDSL, set-top boxes, and oth¬ 
er systems. Meanwhile, Digital Equip¬ 
ment provides the video server, consult¬ 
ing, and systems integration* 

The set-top box may take yet another 
form in the future. Like NEC, Samsung, 
and others, Acer may integrate set-top 
functions into its PCs. “The PC will like¬ 
ly integrate the set-top, the DVD [digital 
videodisc] player, and other devices,” 
Ac e r 7 s Wa ng says. “ But e v entu ally, we se e 
the stand-alone set-top becoming the 
home server for distributing information 
to the PC or other appliances in the home. 
With the set-top, you can receive video in¬ 
formation or telephone signals. In a sense, 
the set-top becomes the cornerstone in 
the home.” EH 


Mark LaPedus is a BYTE contributing editor 
based in Taipei. You can reach him by sending 
e-mail to 5916955@mclmall.com. 




































Connecting the world 
with E-TECH 



G336RX TI717 




H-PIPE 


ISDN terminal adapter Subscriber Line Digital Multiplexer 



• 33.6k bps modem with 14.4k bps fax 

• Supports ITU-T V.34bis, V.34, V.32bis, 
V.32, V.22bis, V.23, V.22.V.21, Bell 212 
& 103 standards 

• DTE 115,200bps, DCE 33,600bps 

• With V.42bis, MNP5 Data compression 

• G3 Fax Compatible 14,400 bps 
send and receive 

• Data / Fax / Voice Function 

• Worldwide PTT Approvals 

• Supports windows 95 


Advanced Features: 

• Basic Rate ISDN Access 

• Two Analog Ports Supported 

• High Speed V24 Data Port up to 
115,200bps 

• Asynchronous-to-Synchronous 
PPP Conversion 

• V.120and V.110 Rate Adaptation 

• X.25 on D Packet Data Application 

• Multiple Subscriber Numbering(MSN) 

• Calling Line Identification Security 

• Easy-to-Configure AP Supported 

• 10 LED Status Indication 

See us at Comdex Fall '96 
November 18-22 
Booth NO: Hilton Convention 
Center H1100 


Advanced Features: 

• Optional Network Management System 

• Low Power Consumption 

• No Remote Battery Needed 
•Flexible Alarm System 

• High Voice Transmission Quality 

• Fax and Modem Channel Quality 

• Easy Maintenance 

• Freely Mix 1+1,1 +3 and 1 +7 in COT 


HDSL. Transport: System 

Advanced Features: 

• Low Cost, HDSL Transmission Technology 

• Repeaterless El / T1 Service, Connects at 
Distances Up To 6 KM (El) / 7.2KM (T1). 

• MocWar Design, Easy Installation and Maintenance. 
•Fiber Optic Quality Over Existing Copper Cable 

Multiple Interface Options. 

• Network Management System for Remote 
Monitoring. 
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E-TECH, INC. 

30, R&D Road 2. Science-Based Industral Park, Hsin-Chu,Taiwan, R.O.C. 

__ TEL: 886-35-774991 • FAX 886-35-777751 internet: http//www.e-tech.com.tw 

TECH E-Mail:service@ml.e-tech.com.tw 





























Pursuit 


Computing 



IVIfTAC navigator, Discovery 
3-language OCR fax-scanner 
Software bundle worth over US$1,500 
Front-centered IrDA transceiver/recei\ 
Windows® 95/MS keyboard St mouse 
166-20OMHz Intel® Pentium® processor 
128 RAM/1.6GB HDD 
Internet ready/28.8 voice modem 
Speaker-phone/Bx CD-ROM drive 
3D graphics & sound/MPEG card 
And much more ... Yours to ENJOY 


Get MITACs Pursuit and delve into endless 
enjoyment. 

MeetiJwcfliteiy, MITACs navigator. Providing 
instant ease-of-use, this fun and eye-catching 
Windows® 95 -enhancer makes computing a lot 
easier and more fun for everyone. 

Scau and edit text and graphics in a flash. Move 
data from your notebook. PDA or digital camera 
to y out Pursuit at warp speed, easily. Or use 
Pursuit as your phone, fax, fntemet/e-mail 
machine, and even as your stereo Sc video player. 

Enhance your skills with super communication 
software. Entertain yourself with exciting games. 
Or pursue many other computing thrills at a 
speedy !66MHz Intel® Pentium® processor and 
awesome 3D graphics Sc sound. 

Get a MITAC Pursuit today and enjoy. 



COMDEX Fall ’96 

Visit Mitac at Hall S-2, L2435 


The Intel Inside Logo and Pentium arc reflected limfcmarfei of Intel Corporalion, 
Specifications are subject to change without notice or ofiJigaiion. 


■ MITAC INTERNATIONA L C 0 Ft P. Ln Kuo Office ■ Tel 886(3)3289000 F a*. 086(3)32S09G8 ■ MITAC JAPAN CORE. Ts*6 1(3)5420-2622 
Fax fll j^MZHSegfl UTTAC AUSTRALASIA PTY. LTD, Tet:61(3)0640-0555 Fax* 1 (3)95400588 ■ MfTAC DE MEXICO, SADE CV - 
Tel:52-5-2&G3229 FaX:S2-5-250061 &B MITAC PACIFIC |RKj LTD, Te):{852)2528-6762 Fax !a&2>2a&i -37MB BRUNEI- OA SySRm CampulEr 
Te{ 2 -244&4G B EGYPT- EGOS Tel;2O2-45480OOB INDONESIA- P.T Nbnndo NadftamaTef :62-21 -3913633 Fax;62-21 -3842662 
B ISRAEL- MrflcinTet:972-3-92S5aS5 Fax. 972-3-9255222 ■ KUWAIT- ZAIDAL-KAZEMI SONS Tfll.B65’245lfi80 fl MALAYSIA- Alpha Data SDN 
BHDTeL6&3-7546656 Fax.'6Q-'3-7545555 B PHILIPPINES- inteigratad Computer Systerns INC.Tel^3£-7ffi-41H Fax:632-721-2113 
B SAUDI ARABIA- NAHIL 1^1:1-4645373 Raa; 1-4645365 B SOUTH AFRTCA- AZ C0rr*m»8fTM:27‘11-3T41219 Fax27-11 -3141G5& 
a THAILAND- iFEC Tel:662-555-2419 Faic6G2-559‘241 &■ TUNISIA- Standard Sdaitefl SottvrareTslSI 6-1-796000B TURKEY- AlbimTel;M16- 
34933S1 Far^-216-34770fiaB E^l: rtter1i^OOTt^.r™;jtEin,tiv B (URL): Nllj]/Mlitaiimit.CQm.tw 
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Hardware 


ISDN communications kit, fiber modem, Arabic OCR 
software, simulation-building program, plus more. 







IView 

Price: DM 1990 

Circle 986 
on Inquiry Card. 


Siemens 

Munich, Germany 
+49 722 35305 
fax:+49 722 33668 


ISDN-Based Total Comm Package 


I View is a comprehensive ISDN communications solution. It fea¬ 
tures videoconferencing software, a digital camera, an answer¬ 
ing machine, and application-sharing capability, plus it supports 
MPEG playback in hardware. IView includes an external hand¬ 
set that perf a rms 1 ike an IS D N pho n e and contai n s a sou nd card. 
The ISD N PCI card offers standard H,32Q videoconferencing, 
deploying two B channels transmitting 
at 15 frames per second. The system 
can also operate with ISDN video- 
— w conferencing systems that 
< ^ use only one B channel, 
conference with another IView 

board, you not only can share applications but can also si mult 
neously transfer fifes. In this situation the system uses one B of 
nel for audio transmission and the other one for video 


It is also possible to connect a camcorder or a video recorder via 
a second camera socket. 

The system supports Eurofile transfer, fax group 3 and 4 pro¬ 
tocols, V. 110-comp I iant bit rate adaptation, as welt as CAPI vt 
sion 1.1, Support for CAPI 2.0. r Siemens says, will come later 
the year, - Ra i ner m autn 


Mobile Computing 


Upgrade Processor 
for Compaq 
Notebooks 

With the H&P 586 upgrade mod- 
ute users can upgrade their Com¬ 
paq Elite and Centura notebooks 
to Pentium performance by 
replacing the processor a nd sock¬ 
et on the main board. The H&P 586 
upgrades 486 processors to 100- 
MHz or 133-MHz clock speeds. 
Price: DM 598. Hantz & 
Partner, Gundelfingen, 
Germany, A-49 761 592100; 
fax: +49 761 585228; 

100431.2606@compu$erve 
. com . 

Circle 987 on Inquiry Card. 

Add Floppy Drive 
to Psion 

Cyclone is an external 3Vs-inch 
floppy drive for the Psion Series 
3a and Workabout computers. It 
appears as drive C to all Psion 
applications, works with all soft¬ 
ware that adheres to Psion stan¬ 
dards, and Includes the File Man- 
ag e r softw a re. The d rive is powered 
by BAA cells or mains power 
Price: £170. Purple Software, 
Londoni, 4-44171 3877777; 
purple soft @cvc. compulink 
xo.uk. 

Circle 988 on Inquiry Card, 



German Pilot 5000 

A German version of the Pilot 
5O0O t a pocket-size hand-hefd 
computer, comes with 512 KB of 
memory and can be upgraded to 
1 MB to hold 10,000 address 
entries. An information manage- 
mentsystem communicates with 



your Windows PC via a docking 
station and HotSync software. 
Price: DM 780. US Robotics, 
Paris-la-Defense, France t 
+ 13 141974600; 
fax: +33 149070303; 
http: H www. u$r ; com!palm. 
Circle 989 on Inquiry Card. 


Image Processing 


Image Acquisition 
Board 

Elf, a PCI-based image acquisition 
system, can capture data from 
RGB, S-video, composite, or 

CORRECTION 

Two photographs in the Sep¬ 
tember What T s New section were 
improperly positioned. The 
photo of the Gold Card Multi- 
Function PC Card (page 40IS 19) 
should have gone wirh the first 
item in the Communications sec¬ 
tion (page 40IS 20), The photo 
of the Max It removable drive 
should have accompanied the 
first item in the Storage section 
(page 40TS 20) instead of the 
photo that appeared there. 
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Hardware 


monochrome video sources. The 
bosrd supportstrigger input, strobe 
control, and other extern a I devices. 
11 also incorporates real-tl me scal- 
ing r panning,, scrolling, and zoom¬ 
ing, Elf comes either as a bus-mas¬ 
tering DMA board that works with 
any PCI graphics card or as a com¬ 
bined VGA graphics and image 
acquisition board. 

Price: Call company. Active 
Imaging,. Maidenhead , U.K., 
+441628415444; 
fax:+44 1628 415400; 
info (qdatacell. co. u k; 
httpiiiwww. iwaging, co.uk , 
Circle 990 on Inquiry Card. 


Desktops 


200-MHz 
Pentium PCs 

Siemens' Scenic Pro C5 and Pro MS 
series of desktop arrd mini-tower 
PCs now comes with 200-MHz Pen¬ 
tium processo rs. Th ese faste r m od - 
els are aimed at people running pro¬ 
fessional multimedia applications 
as well as at SOHO users. AH the sys¬ 
tems deploy SNI's Qulckfax soft¬ 
ware, which enables users to receive 
faxes without the PC being on. 
Price: Starts at DM 3950. 
Siemens Nixdorf Augsburg, 



Germany, +49 821 804 36SO; 
http zttwww. snu de. 

Circle 996 on Inquiry Card. 


Networking 


Fiber Modem 

FOM-E l/Tl, A FIBER MODEM, CON- 

verts electrical El orTI signals into 


optical signals. With F0M-E1/T1 
you can deploy El/Tl equipment 
while you switch your cabling to 
fiber optics^The system works over 
a distance of 50 kilometers. It comes 
as a standard El add-in board. 
Price: Call company. RAD 
Data Communications, 

Tel Aviv, Israel, +972 3 645 
8107; fax: +972 3 649 8250; 
ilan@radma iL rad. co. il; 
http:i!www. rad. co. il. 

Circle 99T on Inquiry Card. 

SmartView Controls 
Several Servers 

SmartView lets a pool of servers 
share keyboard, video, and mouse. 
The device supports any mix of AT 
and PS/2 keyboards and PS/2 and 
RS-232 mice. An autoboot func¬ 
tion reboots shut-down servers 


i 



automatically. The devices support 
two or fourservers and can be cas¬ 
caded to form a video-switching 
network. Additional features 
include a security function (pass¬ 
word for access), screen-saver 
mode, and variable scan rates 
between active ports. 

Price: Starts at £295. Adder 
Technology', Cambridge t U.K._, 
+44 1223 420912: fax: +44 
1223 423495. 

Circle 993 on Inquiry Card. 

Remote Access Router 
Supports CAP! 

The BIANCA/BRICK remote access 
routers now come with a dual¬ 
mode i nterface that supports CAPI 
1.1 and CAPI 2,0. The CAPI drivers 
run under all flavors of Windows, 
OS/2, and Unix and can access all 
CAPI-compliant applications. 
Price: Call company. BinTec 
Communications. Nit rnberg , 
Germany , +49 911 9673 162; 
fax:+49 9119673 195; 


awitd (g bin tec. de; 
h ttp: Hwww. btn tec. com. 

Circle 992 on Inquiry Card. 

10Base-T Hubs 
with Video Display 

D-LlNK'S DE-1 824 SERIES OF STACK- 
able 1OBase-T hubs offers video dis¬ 
play of statistics, diagnostic infor¬ 
mation, and segmentation of a net¬ 
work from a management station. 
Up to eight hubscan be linked, with 
seven dlent hubs sharing an SN M P 
management agent of a master 
hub. Each hub comes with 24 twist¬ 
ed-pair ports in one low-profile, 
rack-mountable case. The RJ-45 
ports support both UTP and STP 
cable, while a recessed AUI slot is 
provided for flexible connection to 
the thin coax, thick coax, a nd fiber 
cable through any standard-size 
transceiver. 

Price; Call company. D-Link 
Corp., Taipei, Taiwan, +886 2 
916 1600; fax:+8862 914 
6299. 

Circle 994 on Inquiry Card. 

ATM Upgrade 
for LANs 

Fibronics' XM501 ATM Access Card 
is a si m pi e way to u pg rad e you r cu r- 
rent LAN to asynchronous transfer 
mode via the Fibronics GigaHub. 
TheXMBQI connects the GigaHub 
backplane to ATM networks, form¬ 
ing large backbone systems. It fea¬ 
tures a bridge/switch engine that 
provides a backplane-to-ATM 
gateway using a 195-Mbps 0C3 
connection, The XM501 preserves 
ail network investments and, 
Fibronics says, ensures interoper- 
abi I ity between switched Ethernet 
and Fast Ethernet stations over an 
ATM backbone. The Access Card 
features LAN Emulation Server ser¬ 
vice, allowing it to operate in ATM 
networks with an ATM switch that 
does not provide such service. The 
XM501 supports permanent virtu¬ 
al circuits, switched virtual circuits, 
and UNI V3.1 signaling. 

Price: Call company. Fibronics 
Ltd., Haifa, Israel + 972 4 
8313 313; fax: + 972 4 8550 
550; sales @ fibronics. co. il; 


http://www. fibron ics. co. i l. 

Circle 995 on Inquiry Card. 


CPU Boards 


Industrial 486 Board 


The PCA-6144V is a 486DX2/DX4 
CPU card for industrial use. It has a 



loca I - b us VGA contro 11 er w ith Win¬ 
dows accelerator and 1 MB of dis¬ 
play memory, an enhanced IDE 
interface, a floppy controller, two 
high-speed buffered serial ports, 
and a 63-level watchdog timer. 
Price: Cali company. 

Integrated Measurement 
Systems Ltd ., Southampton, 
U.K., +441703 771143. 

Circle 997 on Inquiry Card. 


Storage 


A Dozen Gigabytes 

The N3000 series of network file 
servers can store up to 12.9 GB. They 
support RAID functionality, and you 
can daisy chain two devices via 
SCSI. You can attach them to any 
Ethernet LAN without shutting 
down the network. 

Price: Starts at DM 14,000. 
Xyratex, Havant, Hants, U.K., 
+44 1705486363; 
http: Uxyratex.com* 

Circle 1001 on Inquiry Card. 
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VISUAL BASIC 3 ADD-ONS 


Comms • Async 


Fax Plus for Win 

£175 

FaxMan SDK 

£390 

Comms • Network 


Distinct TCP/IP Visual Internet 

£265 

dsSocket 1.25 Intro 

£65 

Database 


ADE/VBX 

£350 

Smithware VBX for Btrieve 

£180 

VB/ISAM MU for Win 16-bit 

£145 

Graphics - Charting 


Chart FX 3.0 (16-bit only) 

£210 

Charting Tools for Win - VB 

£180 

Real-Time Graphics Tools - VB 

£300 

VBGraphix 

£270 

Graphics - image Files 

Image SDK PlusA/BX 2.0 

£250 

ImageKnife/VBX Std 2.0 

£200 

ImageMan/VBX 5.0 

£230 

Multi-Function 


Borland Visual Solutions Pack 

£59 

Designer Widgets 2.0 

£99 

Muscle (Win) 

£125 

VBIite 1.0 

£130 

VBTools 4 0 

£115 

Visual Developer's Suite (16 bit) 

i £216 

WlnWidgets/VBX 

£160 

WT" PROGRAMMING 

Ada Assemblers 

1 Basic 

C/C++ 1 

I Comms Cross Dev . 

I Custom Controls Database 

I Debuggers 

Delphi 

I Editors Fortran ' 

I Graphics 

GUI I 

1 LinkersLocaters 

Lisp 1 

I Modula-2 Multi-tasking r 

1 Pascal 

Prolog 

1 Smalltalk 

SOL 

1 Version Control Visual Programming |j 

■ Windows 

Xbase ft 

i We stock many items for which there is i 

no space in these advertisements. 

DELPHI 

Delphi Desktop 2 

£245 

Delphi Developer 2 

£390 

Delphi Client/Server Suite 2 

£1260 

ABC for Delphi 1 Ob 

£99 

Apiary Dev Suite for NetWare 

£195 

Asynch Pro 2.0 for Delphi 

£135 

Borland RAD Pack for Delphi 

£125 

Charting Tools for Win - Delphi 

£180 

Component Create 

£155 

Conversion Assistant Database 

£98 

Eschalon Power Controls 

£98 

Helping Hand for Delphi 

£150 

HyperTERP/Delphi 

£120 

ImageLib Pro 16-bit 

£109 

InfoPower 

£179 

In no View MultiLanguage 

£125 

KingCalendar Pro 

£65 

List & Labels for Delphi 3.5 

£295 

Mobius Draw Kit 

£99 

OCX Expert 

£195 

Orpheus 

£135 

Pumpkin Project Organiser 

£15 

Real-Time Graphics Tools 

£360 

Transform: Component Expert 

£125 

VisualPROS 1.1 

£119 

WinG Sprite Kit 

£99 

LOW PRICES 

I MICROSOFT & BORLAND 








MS Fortran PowerStation Std 4 £485 

MS Visual Basic Std 4.0 

£78 

MS Visual Basic Prof 4.0 

£385 

Microsoft Visual C++ 4.0 

£399 

Borland C++ 5.0 

£245 

Delphi Desktop 2 

£245 

Delphi Developer 2 

£390 

Paradox for Win95 7.0 

£92 

Turbo C++ for Win 4.5 

£68 

Visual dBASE 5.5 

£260 


Sundry Components 


CADControl 

£365 

d-Barcode VBX/DLL 

£94 

VB/Magic Controls 

£120 

Visual CAD Dev Kit 

£520 

Sundry Controls 


3D Graphics Tools 4.0 

£130 

EDI-VBX 1.0 

£705 

Gantt/VBX 

£195 

MediaKnife/VBX 

£290 

VBX Artist 

£240 

Visual Instrument Panel Cntrls 

£150 

VideoSoft VSView/VBX 

£105 

Text Editor Controls 


TX Text-Control Standard 

£205 

Tools 


JET Inspector 2.0 

£475 

SpyWorks-VB 2 1 

£100 

TMS Tools 11 

£99 

VB Assist 3.5 

£140 

VB/DLL 2.05 

£165 

VERSIONS/VB 1.1 

£135 


GREY 

MATTER 


Prices do not include VAT or other local taxes 
but do include delivery in mainland UK. 
Please check prices at time ot order as ads are 
prepared some weeks belore publication. 
This page lists some ol our products - 
call us tor a complete price list 
ORDER BY PHONE WITH YOUR CREDIT CARD 

(01364)654100 

FAX:<01364) 654200 


HASH LANGUAGE 

PowerBASIC Pro (Win&DOS) 

£210 

PowerBASIC DLL Compiler 

£106 

XBasic Pro (Win32) 

£199 


C & C++ WINDOWS 


WITH FULL TECHNICAL SUPPORT 


1 ASSE1 


MBLFRS 

—■JMBMP 


Borland Turbo Assembler 4.0 £66 

MS Macro Assembler 6.11 £ 114 

Phar Lap TNT DOS Ext SDK 8 £460 


Comma 

Async Pro for Win 2.1 £135 

COMM-DRV/UB 16.0 £105 

Fax C++ SDK for Win 16/95 £770 

Greenleaf CommLIb 5.2 £235 

Compression 

Crusher! Win DLL w/Source £235 
Greenleaf ArchtveLib 2.0 £210 

PKWare Data Comp Lib for Win £175 
TCOMP/Multi-Platform 2.12 £105 

Database 

CodeBase 6.0 £270 

CXBase Pro £500 

DBTools. h++ for ODBC £ 1250 

DISAM96 for DOS/Win £715 

Greenleaf Database Library 4.0 £180 
Ust & Labels for Win (Pro) £410 
POET Personal SDK 4.0 £649 

ProtoGen + Client/Server Win £1470 
Raima DBM Engine+EADS 4.0 £740 

Velocis + EADS (Offer) £250 

Visual SQL £990 

Graphics • Charting 
Charting Tools for Win 2.0 
Essential Chart for Win 
GraphiC/Win 7.0 
Graphics Server 4.0 
Real-Time Graphics Tools 

Graphics • Image Files 
AccuSoft Image Lib/Win 5 0 £610 

Ad Oculos (Image Analysis) 2.0 £325 
Image SDK Plus for NT 
ImageKnife Pro 2.0 
ImageMan DLL 32 & 16-bit 5.0 £620 
LEADTOOLS Win32 Pro 6.0 £715 


£180 

£275 

£360 

£245 

£360 


£505 

£280 


Graphics & GUI 

3d Graphics Tools 5 (32-bit C) £230 
ProtoGen + Pro for Win32/16 
WinGKS 

WinMaker Pro 6.0 
zApp 

Zinc Engine & Win 16/32 Key 

Maths & Stats 

IMSL C Numerical Libraries 
IMSL Math Module for C++ 

Math.h++ 5 1 3 
Money. h++ 

Sundry Components 
C++ Booch Components 
HeapAgent 16 & 32-bit Combo 
TG-CAD Prof 6.0 
Tools.h++ 7.0 
WinWidgets++ 

Tools 

CC-RIDER tor Win 16 
KPWin+ + 

Newi Solo Intro 
SOMobjects Dev Toolkit 
Visual Parse+♦ 


£415 

£575 

£725 

£575 

£634 

£495 

£495 

£495 

£1075 

£415 

£655 

£770 

£340 

£240 


£250 

£625 

£295 

£200 

£289 


|C&C++ FOR DOS 


Comms 

Essential Comm 5.0 

£235 

MagnaCom m/DOS 

£215 

SilverComm *0’ Asynch 4.02 

£195 

Database 

c-tree Plus 6.5A 

£565 

SoftFocus Btree/ISAM 

£75 

Graphics & GUI 

3D-Ware Prof 

£99 

Fastgraph 4 0 (Ted Gruber) 

£195 

GX Graphics 3 0 

£155 

MetaWINDOW-DOS 5.0 

£215 

Zinc Engine & DOS Key 4.1 

£634 

Maths & Scientific 

C/Math Toolchest & Grafix 

£45 

Huge Virtual Array & NAT 3.0 

£215 

Science, Eng & Graphics Tools 

£115 

Screen 

C/Windows Toolchest 

£45 

Greenleaf Datawindows 3.0 

£225 

TCXL Ul for DOS/Win 6.2 

£135 

General & Systems Libraries 

GX Sounds 

£165 

MTASK 

£215 

TTSR Ram Res Dev Sys 2.03 

£100 

Tools 

C-DOC Pro 6.0 

£240 

C-Vision for C/C++ 4.0 

£145 

CodeCheck (Professional) 

£475 

PC-Lint for C/C++ 7.0 

£135 


| VISUAL BASIC 4 | 

■ 

Visual Basic Enterprise 4 0 

£755 

Visual Basic Professional 4.0 

£365 

Visual Basic Standard 4.0 

£78 

3d Graphics Tools 5 (32bit VB4) 

£149 

Apiary Dev Suite for NetWare 

£195 

Autocoder 

£55 

BetterState Pro w/VB CodeGen 

£249 

ButtonMaker 

£75 

ClassAction (VB4) 

£110 

ClassAssist (inc Oblets) 

£175 

CodeBank (VB3/4) 

£88 

Code Complete 

£175 

Crescent Internet ToolPak 2.0 

£135 

Designer Widgets 2.0 

£99 

EnQuiry 2.0 (VB4) 

£199 

ERwin/Desktop for VB4 

£399 

GeeWiz 2.0 

£75 

Helping Hand for VB 

£150 

Into Code (VB4) 

£55 

List & Labels for VB3/4 3.5 

£295 

PowerPak Enterprise for VB4 

£925 

PowerPak Professional for VB4 

£505 

SplashWizard 

£75 

Spyworks - Prof 4.0 (Inc Sub) 

£225 

Tear Off Menus for VB4 

£115 

VB AppFramework 

£159 

VB Assist 4 

£130 

VB Compress Pro 4.0 

£98 

VB Language Manager Pro 3.0 

£132 

Vision StoryBoard 4.0 (VB4) 

£175 

Visual Bridge (Access -♦ VB4) 

£89 

Visual Expert Developer 

£250 

XREF 2.0 

£95 

VISUAL BASIC FOR DOS 

MS Visual Basic for DOS Std 

£100 

MS Visual Basic for DOS Prof 

£240 

db/Lib Prof 3.0 

£195 

Graphics Workshop 

£105 

PDQComm 2 62 

£85 

ProBas 7.1 

£210 

QuickPak Pro 4.19 

£145 


News & Views 


Borland C++ Development Suite 
with Design Tools 5.0 

New Variant Includes 
Together/C ++, innovative Two-Way 
OO Analysis & Design Tool 
Borland & Object International have 
seamlessly integrated Together/C++ Into the 
Borland C++ IDE. producing the first CASE 
tool that is as easy to use as an editor 
Together/C++ lets you design & code at the 
same time - the object model is simply an 
alternative view of the source code. Change 
the object model and the source is updated - 
edit the source and the object model updates 
itself' 

This is possible because the design 
Information is stored in the source code - 
there is no repository to slow you down and 
get out of sync! This also makes it trivial to 
reverse engineer existing apps, and means 
that you can use existing version control 
systems Together/C++ consists of 3 too4s; 

■ Object Model Editor shows classes, 
attributes, etc graphically Use Coad, 

OMT or Unified 0.8 notation. Many options 
for viewing, browsing & filtering classes 

■ Scenario View Editor models class 
dynamics using Coad scenario views 
(time-ordered sequence of object 
interactions) Identify use-cases and 
model each one with a scenario 

■ Information Export engine produces 
documentation directly from the source 
Outputs HTML, RTF or HIP Templates 
included, or define your own 

This ts the first time that an OO analysis & 
design tool has become an integral part ot 
the IDE - cat! us for full details & pricing. 

Crystal Reports 5.0 

Major New Release ot the Popular 
Reporting Tool 

The latest release of Crystal Reports adds 
new flexibility to the Designer & Engine that 
let you create new types of repoft. New 
features include 

■ New Report Types include sub-reports, 
multiple section reports, form reports, mail 
merge reports, conditional reports, query 
reports and Web-Ready reports 

■ New Report Designer with drawing-style 
interface treats all items in a report (text, 
fields, sub-reports, graphs, etc) as objects 
that can be placed anywhere and 
formatted with the Format Editor 

■ New Distribution Options include HTML 
with enhancements to Word & Excel. 
Distribute reports via e-mail, Notes or 
Exchange 

■ New Data Sources (Professional only) 
include Informix, MS SMS. MS Exchange. 
MS Internet Server, MS Visual FoxPro, 
Sybase SQL Anywhere & Web Server 
Activity Logs (NCSA format) 

Crystal Reports 5 must now be the most 
comprehensive reporting tool for developers 
Call for details 


Borland C++ 5.0 £245 

Borland C++ Dev Suite 5.0 £337 

BC++ Dev Suite + Des Tools CALL 

MS Visual C++ Subscription 4 1 £399 

MS Visual C++ Standard 4.0 £59 

Optima++Developer Intro £139 

Salford C/C++ Win Dev £395 

Symantec C++ 7.2 £375 

Turbo C++ for Win 4.5 £68 

VisualAge for C++ 3.5 w/Docs £326 

Watcom C/C++ 10.6 Intro £145 

High C/C++ for Ext-DOS/Win £620 

Salford C/C++ DOS Dev £195 

Turbo C++ 3.0 £66 


Oberon Direct-to-COM £ 1700 

Oberon/F £315 

Oberon/F Dev Bundle £569 

Ofront (Oberon-to-C Translator) £715 
Oberon/F Arbitrary Precision Lib £55 
Oberon/F Source Code Analyser £55 
Oberon/F Statistical Profiler £165 

Logitech Modula-2 Dev Sys 4 £560 

Stony Brook Prof Modula-2 3.0 £445 


0896/cs 


Circle 708 on Inquiry Card. 























































To Subscribe to BYTE magazine, or for 
Customer Service, contact your local 
BYTE Subscription Representative: 


Benelux 

Gerry Westerhof 

Phone; 31 72 509 1855 Fax: 31 72 509 1145 

Bulgaria 

Daniel Christov 

Phone/Fax; 359 2 974 3557 
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Eric Le Quinio 
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Phone: +1 353 91 752792. 
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Software 


SOFTWARE 

Development Tools 


Magic System 
Releases Win 95 
and NT Versions 

Magic Software Enterprises has 
launched the first Windows 95 and 
NTversion of its Magic rapid appli¬ 
cation development tool The faster 


32-bit version 7 of the table-dri¬ 
ven, code-free programming tool 
has several new features, including 
a built-in Web link for creating 
Internet applications. Magic? has 
an increased emphasis on compo¬ 
nent reusability and also supports 
OLE 2.0. There are improved GUI 
functions and performance 
enhancements for the Magic client 
a n d se rve r a rch i tectu re. Fo rm tem¬ 
plates can be saved as Magic Form 
Templates and reused, Su pport for 
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RAPID 3.5 

Price; $6000 

Circle 1002 
on Inquiry Card. 


Emultek 

Jerusalem, Israel 
+972 2 870 770 
fax:+972 2 870 773 
10Q274.2054@ccmpuserve.com 
http: //www, em u Ite k.co m 


New Version of RAPID Visual 
Programming Tool 

E muitek's 32-bit RAPID 3,5 is the latest version of the compa¬ 
ny’s tool that enables nonprogrammers to quickly create inter* 
active simulations of systems ranging from cellular telephones to 
airplane cockpits. No knowledge of computer code is needed to 
create simulations Just use the Object Editor to pick objects from 
a library that includes switches, dials, displays, buttons, and a host 
of other options. The Logic Editor then links the objects to create 
a working simulation. 

Version 3.5 has several innovative features, including the capa¬ 
bility to make the RAPID application you've created into a user* 
defined object, which can then be encapsulated in other Simula* 
tions. If you want to develop training tools, it f s easy to link RAPID 
simulations to multimedia applications built with all leading author* 
ing tools. An Internet plug-in will be released shortly, Emulteksays. 

- Tania Hershman 









































































BYTE Proudly Announces its First Annual Awards Program 
to Recognize the Best Products of Europe... 


Best of SYSTEMS 96 


BYTE magazine will honor EUROPE’S BEST NEW PRODUCTS at SYSTEMS 96 in Munich. If your 
company plans to launch a new product that will be exhibited at SYSTEMS 96 , you are encouraged 
to send product information to BYTE’s editors and enter the Best of SYSTEMS 96 awards competition. 
The judging will take place during the trade fair in Munich, Germany (21-25 October). 

When evaluating eligible products, BYTE editors look for innovative new products that show potential 
influence on business computing worldwide, and have a strong impact on show attendees * 


BYTE's Team oi Editors will be 
Evaluating New Products 
in the Following Categories: 

Best Business 
Management 
Solution 

Best 

Communication 

Product 

Best Industrial 
Application 

Best Corporate 
Networking Product 

Best Multimedia 
Product 

Best Internet 
Product 

Best Desktop 
and Server 
System 


If you’d like your product to be considered for these awards, please send us your product press 
releases (not products) by October 4,1996. Be sure to include your stand number mid exhibit hall. 

Send to: Rainer Mauth, BYTE European Editor 

The McGraw-Hill Companies 
BYTE Magazine 

Emil-von-Behring-Strasse 2, D-60439 Frankfurt, Germany 
Tel: + 49 69 5801-123 Fax: + 49 69 5801-145 
rmauth @mcgraw-hill .com 

Or submit your entry via the Internet at http://www.byte.com 
Click on the VPR icon for details. 

♦Nominated products must be announced within 30 days of SYSTEMS 96 and must be on display at die show. 

BYTE editors will view products personally at Systems 96 and determine nominees for the awards. 

Winners will be notified in advance of the formal announcement which will be made at the show. 




The Global Authority for Computing Technology 


A Division of The McGraw-Hill Companies 











MOVING? 

To change your subscription mailing address, please 
complete the form below and send it to: 




BYTE Magazine 
Subscriber Services 
PO Box 555 

Hightstown NJ 08520 USA 

Fax: 609-426-7087 

Phone (9 a.m. to 8 p.m„ Eastern Time 

Monday through Friday): 609-426-7676 

Current/Old Address: 



Name 

Company 

Address 

City/State/Zip 

Please allow up to 8 weeks for this change to 
become effective. 



A Division of The McGraw-Hill Companies 
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Software 


multilingual applications has also 
been enhanced. 

Price: $6000 L Magic Software 
Enterprises, Or-Yehuda, Israel , 
+972-3538-9400; 
fax: 972-3 538-9402; 
beni@mse. mbs.compusetve 
.com; hup: a WWW. magic. CO, il. 
Circle 1003 on Inquiry Card. 

Repository-Based 
CASE Tool 

The Intelligent So ft war e Facto r y 
(ISF) f an integrated suite of object- 
oriented CASE tools, is built on a 
shared repository and allows for 
complete life-cycle management 
of development projects. It includes 
event tracing, modeling of nested 
states and events, and documen¬ 


tation and diagnosis features. With 
ISF, prog rammers can capitalize on 
multi ple CASE methods and itera¬ 
tive development* 

Price: Call company. Reich 
Technologies, Paris Cedex , 
France, + 33 9846 6 1 32; 
fax: +33 9844 7772; 

101473J573@ CompuServe 
.com. 

Circle 1004 on Inquiry Card. 


Internet 


DeCaf Protects 
Against Foreign 
Java Applets 

DeCaf is an HTTP proxy server that 
sits between a corporate LAN and 
the Internet and acts as a special 
relay that scrutinizes all inbound 
and outbound Web traffic. The 
software provides an extra measure 
of security. When it receives a 


DfeCAF Configuration 
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request from a Java applet, it blocks 
this request and warns the network 
manager about whafs happening. 
The program also logs all requests 
and builds audit trails. 

Price: Call company. LeReseau 
Netwerksystemen, 

Middlesturm. The Netherlands, 
+31 595 552431; fax: +31 
595 551279; info@reseau.nl; 
http:!!www. re sea u , n L 
Circle 1006 on Inquiry Card. 

Now You Can Put 
PowerPoint Shows 
on the Internet 

PointPlus, from Net-Scenf, enables 
PowerPoint users with no HTML 
skills to publish PowerPoint pre¬ 
sentations on the Internet, Net- 
Scene's compression technology 
converts existing PowerPoint pre¬ 
sentations, from bullet-point slides 
to presentations with sound, for 
on-line viewing. The PointPlus 
plug-in viewer lets you seethe pre¬ 
sentation within the Netscape Nav¬ 
igator or Chameleon Websurfer 
window. PointPlus is the first in a 
series of low-end and midrange 
Internet-based presentation tools 
for other g raphics-authorl ng pro- 
grams. You can download a free 
co py o f PO i ntPI us's vie wer a nd sa m - 
pie presentations from the Net- 
Scene Web site. PointPlus requires 
Windows 95 or Windows NT 3.51 
and PowerPoint 4,0 or higher The 
plug-in works under Windows 3,1 
or higher, Windows 95, and Win¬ 
dows NT 3.51. 

Puce: Call company, 

Net-Scene , Herzlrya, Israel, 

+ 972 9 558 260; fax: + 9719 
558 262; info@net-scene.co.il; 
h Up: If www. net-scene, co. it 
Circle 1078 on Inquiry Card. 
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Circle 721 on Inquiry Card (RESELLERS: 722). 


Software 


Networking 


Software-License 

Control 

Integra-SLM distributes and con- 
trols software licenses in hetero¬ 
geneous networks. In case all 



licensed copies of an application 
are in use, the program puts further 
requests for that software on hold 
and then assigns the next free 
license. The program also includes 
virusdetection and utilization sta¬ 
tistics. Integra-SLM runs on Net¬ 
Ware, Windows NT, Sinix, Unix, 
Banyan Vines, or LAN Manager 
servers. 

Price: DM 20 per client. CSD 
Software , Starnberg, Germany , 
+49 8151 3690; fax: +49 
8151 36988; StephanH® 
csdsoft.de. 

Circle 1010 on Inquiry Card. 

Event Loq Manaqer 
for NT 

Enabling Windows NT network 
administrators to detect network, 
system, and application issues as 
they occur, SeNTry Event Log Man¬ 
ager 1.6 monitors serverstatus, net¬ 
work traffic, and unauthorized 
access attempts. The system col- 



International 


lects events in an ODBC-compliant 
database and integrates with HP's 
OpenView and NetView network 
management platforms. 

Price: £149 per server. 
Serverware Group , London , 
+44 171419 2020; fax: +44 
1714192030. 

Circle 1011 on Inquiry Card. 

Easier Access 
to E-mail While 
You're on the Road 

With HT Mail, checking e-mail from 
a remote site becomes easier and 
cheaper because thismailboxserv- 
er software provides access to the 
post office of your LAN over the 
Internet. You launch a standard 
Web browser, tap in the corporate 
URL, and key in a password to access 
the e-mail system in your office. 
You get full access to personal and 
shared folders as well as the com¬ 
plete LAN address book. 

HT Mail keeps your mail in sync 
while you're on the road. It doesn't 
matter if you download e-mail or 
read it on-line; when you are back 
in the office, you will find the com¬ 



plete e-mail conversation filed on 
your LAN. HT Mail links to an exter¬ 
nal Web server on your LAN but it 
can be used within your corporate 
intranet. The software works with 
Microsoft Exchange, MS Mail, 
cc:Mail, and other SMTP or MAPI 
messaging systems. Via MAPI you 
can even access Lotus Notes 4.0. 
Supported server platforms are 
Windows NT and Unix. 

Price: Starts at £195 (10-user 
license). Elonex, London , 

+44 181 4524444; 
fax:+44 181 4526422; 
http:Hivww.elonex.co. uk. 

Circle 1012 on Inquiry Card. 
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M Packard -=r tether 


InterCon 1 - PrintServer 

for Ethernet and Token Ring networks 


SNMP - Support new 

HTML - Administration * 
NOVELL (IPX) 

UNIX (TCP/IP) 

WINDOWS (TCP/IP) 


APPLE (Ether/TokenTalk) ► 

Ask for more [NTER^CON products! 
Sunderweg 4 

D-33649 Bielefeld, Germany 

Phone: +49/521/94226-0 
Fax: +49/521/444049 

Internet: http://www.seh.de 
E-Mail: info@seh.de 
CS-Id.: 100742,1452 


SEH. 

Computerteehnik GmbH 


GET IT DONE WITH 
OEW FOR JAVA 



http://www.is9.de/OEW/JAVA 

isg Innovative Software GmbH Germany © +4969 236929 Fax +49 69 236930 
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Subscription Problems? 


International 


Software 


I f you have a problem with your BYTE subscription, let 
us know! For best service, provide a brief description of 
the problem and a copy of a recent magazine mailing 
label (if available). If your label is unavailable, just give us 
your subscription account number along with your name, 
address, and zip code where your BYTE subscription is cur¬ 
rently being sent. If you have a change of address, be sure 
to provide both your old and new addresses. If the problem 
involves a payment, be sure to include copies of your can¬ 
celled check (both sides) or your credit card statement. 
Please include a “business hours” phone number if possi¬ 
ble. Send to: 

BYTE Magazine 
Subscriber Service 
PO Box 555 
Hightstown, \J 08520 

Fax: 609-426-7087 

Phone: (9 a.m. to 8 p.m. Eastern Time, 

Mon. - Fri.) 800-232-2983 (U.S.), or 
609-426-7676 


A Division of llw McGraw-Hill Companies 
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Business 


Accounting System 
Supports Multiple 
Currencies 

Exchequer Enterprise is a new 32- 
bit accounting system for Windows 
95 and Windows NT that supports 
multiple currencies and uses an 
Explorer-style tree to group and 
subgroup general ledger accounts. 
The system also handles open peri¬ 
od accounting, which makes it pos¬ 
sible to retrieve accounting bal¬ 



ances and transactions from any 
previous period. A drill-down 
approach lets the user interrogate 
top-level as well as single stock 
information. The software supports 
multiuser environments. 

Price: Call company. SBS 
Financial Systems , Derby, 

UX, 1 441202299008; 

fax: +44 1202 298001 . 

Circle 1009 on Inquiry Card. 


InterCon-PrintServer 

ETHERNET TOKEN RING 


NOVELL (IPX) 
UNIX (TCP/IP) 
LAN SERVER 
LAN MANAGER 
Apple EtherTalk 



Call for information about all INTER CON products. 


Sunderweg 4 

D-33649 Bielefeld. Germany 

Phone: +49 / 521 / 94226-0 
Fax: +49 / 521 /444049 

Internet: http://www.seh.de 
E-Mail: rcl@schgmbh.bi.eunet.de 
CompuServe Id: 100742.1452 


SEH 

Computertechnik GmbH 


Archiving 


Archiving System 
with Full-Text 
Searching 

Easy Archive 2000, an archiving sys¬ 
tem for Windows 3.1 and Windows 
95, offers direct access to 20 
archives with up to 2000 docu¬ 
ments each. It provides version 
numbering and document history 
and automatically assigns alter¬ 
ation dates. Additionally, the sys¬ 
tem automatically inserts text into 
any archiving field, thus allowing 
full-text searching and editing. 
Price: Call company. Easy , 


Muehlhein/Ruhr ,; Germany , 
+49208450160; 
fax: +49 208 4501690; 
easygmbh@pop.du.gmd.com; 
http: II www. easy. de. 

Circle 1008 on Inquiry Card. 


Publishing 


CD-ROM Mastering 
for the Mac 

Toast CD-ROM Pro 3 is mastering 
software for the Macintosh that 
creates Mac or ISO 9660 volumes 
on-the-fly from files and folders. 
With this program, Mac volumes 
can be optimized and defragment¬ 
ed during recording. 

Price: $360. Astarte , Karlsruhe , 
Germany , +49 721 9855412; 
fax: +49 721 853862; 

102404.3564@compuserve 
.com; http:llwww.astarte.com. 
Circle 1005 on Inquiry Card. 


OCR 


OCR for Arabic 

OmniPage for Arabic, an OCR pro- 
gram, turns printed Arabic pages 
into editable documents. This Win¬ 
dows 3.1 or 3.11 software recog¬ 
nizes all Arabic fonts regardless of 
style, size, or column format, Caere 
says. It also provides a bilingual 
interface of Arabic or English and 
comes bundled with the interna¬ 



tional version of 12 Western and 
European languages. 

Price: Call company. Caere , 
London , +44 171 2223200; 
fax:+44 171 2223202. 

Circle 1007 on Inquiry Card. 
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The eagerly awaited Lotus Domino serves up a goodly 
dose of Notes functionality to Web clients. By Steve Gillmor 


Notes Opens Up to the Web 


D Domino and US working in harmony - Micro Lotus Domino 

Free download 


File £dit view Go Favorites jnetp 

o * © ® tSs m. 

Back Fojwafd Stop ftefiesh Home Search Favorites I 


Previous 



^ Prey 

| Next 

Next 

Main 

Mam 


View 


ms m Topic - Form 


Q £lle Edit )f)m Ores) 
JdeiP 

TI>psp hiun-r-i vi Jiiiinienl 

RESPOND buttons are always si 
are shown when (be user is Ibe i 


from http://domino.lotus.com 
(requires Notes 4.x Server) 

Lotus Development Corp. 
Cambridge. MA 

(800)343-5414 
(61 7) 577-8500 

http: //vvww, 1 ot us .com 
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Domino lets you customize Notes templates, databases, 
and forms for interactive HTTP serving. 


omino, a. La. HTTP Services 
for Lotus Notes, gives Notes 
developers a powerful jump- 
start in creating dynamic Web 
sites, and it offers unique interactive 
tools not yet available from other major 
players. Domino extends Notes' propri¬ 
etary architecture onto the Web, serving 
Notes databases to browsers on-the-fly. 
It loads as a Notes 4.x server task, deliv¬ 
ering both a traditional HTTP server and 
the Domino engine that interacts with the 
Notes document and object store. 

While not eliminating the need for 
Notes clients, Domino does give Web 
browsers a great deal of Notes’ func¬ 
tionality. Users can browse multiple 
views; create, edit, and delete docu¬ 
ments; perform full-text searches; down¬ 
load binary files; read and send Notes 
mail; and post documents that trigger 
work-flow agents. 

Installing Domino on our Windows 
NT server required updating the Notes 
Release 4.1 Public Address Book and reg¬ 
istering Web users, adding them to a spe¬ 
cial Domino Users group. You can give 


TECH FOCUS 


Who's on Guard? 

Domino creates new security exposures. 
Even with optional Secure Sockets Layer 
encryption, there's somewhat less secure 
ty when accessing the Notes environment 
via a Web browser. With a standard Notes 
client authentication requires an autho¬ 
rized Notes ID in addition to a password. 

Domino globally exposes all Notes data¬ 
bases, requiring you to manually disable 
confidential databases from the Open 
Database dialog and Catalog lists. For now, 
Lotus suggests putting Domino databases 
on a separate server, using Notes replica¬ 
tion to update and maintain communica¬ 
tion between Internet and intranet. 


group members access to databases at a 
variety of Notes security levels. You can 
also create an Anonymous entry in the 
Notes Access Control List to give access 
to unregistered users. 

Domino allows Web developers to 
leverage Notes tools such as input vali¬ 
dation and translation formulas, hiding 
and revealing information based on time- 
sensitive and user-identity criteria, and 
displaying threaded discussions that are 
automatically indexed for querying. The 
“gold” release we tested supplied sever¬ 
al sample databases, including a regis¬ 
tration application with several agents. 

With Domino, you can detect the type 
of client and optimize the I ook <if a data¬ 
base according to whether a Web brows¬ 
er or a Notes client is viewing it. Domi¬ 
no supports the insertion of Hypertext 
Markup Language (HTML) code, com¬ 
bining HTML and Notes data and pass¬ 


ing it to the browser. You can use HTML 
pass-through code to process graphics, run 
Common Gateway Interface (CGI) scripts, 
and add URL links. Browsers don't sup¬ 


RATINGS 

TECHNOLOGY 

* 

★ 

★ ★ 

IMPLEMENTATION 

* 

* 

* 

PERFORMANCE * 


* 

* 


port the same rich server connections as 
Notes clients, so only server-based agents 
can use LotusScript scripting. 

Domino will evolve as Web browsers 
acquire more capabilities. But even in its 
first release, this HTTP server add-in pro¬ 
pels Notes to the head of its class. O 


Steve Gillmor, of Southern Digital, Inc. 
(Charleston, SC), has extensive experience 
using and install tug Notes. You can reach him 

at sgmmor@aol.com. 
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HDS’s @workStation is a low-cost box for Web 
access, Java applets, and Windows. By Peter Wayner 

X Terminal + Browser + Java = Web PC 



The HDS ©workstation uses Insignia Solutions' NTRIGUE 
to access Windows applications on an NT server. 


any people are fascinated by 
the concept of a “network 
computer” that provides a 
low-cost way to get on the 
Net, browse the Web, and run Java 
applets. One of the first such machines 
to reach the market comes from HDS, 
which is selling an enhanced version of 
its X Window terminal called the 
©workstation. The system offers a sur¬ 
prisingly versatile way to give many users 
access to both the Web and Windows 
applications for as little as $750 per seat. 

HDS could jump into this new market 
so quickly because smart terminals that 
run X Window are a fixture in the Unix 
community. These are often diskless sys¬ 
tems with a small amount of memory that 
simply display whatever the workstation 
tells them to. HDS took these functions 
and added three crucial ROM-based com¬ 
ponents: a Web browser, a Java virtual 
machine to run applets, and NTRIGUE 
client software from Insignia Solutions 
(Santa Clara, CA) that lets you fire up 
Windows applications remotely. The 
©workstation provides excellent brows¬ 
ing and Java applet speed because these 
operations run locally on an Intel i960 
embedded RISC machine. 

We tested the ©workstation Prima, 
the 25-MHz model. The basic unit ($749) 
comes with S MB of RAM, no hard disk, 
and a 17-inch grayscale monitor. A sys¬ 
tem with a 15-inch color monitor costs 
$1199, while 17-inch color costs $1499. 
Our test unit—with 36 MB of RAM (128 
MB is tops) and a 15-inch color display— 
priced out at $1899. 

The browser firmware, licensed from 
Spyglass (Champaign, IL), loads docu¬ 
ments directly from the Web if you let the 
©workstation have its own IP address 
(which can be statically or dynamically 
assigned). To use Windows applications, 
however, you must run them remotely 
on an NT server that’s running NTRIGUE 
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($ 1995 for five-user license, $ 195 per addi¬ 
tional user). Computation is done on the 
server machine, but drawing takes place 
on the ©workstation. Sending the draw¬ 
ing information over the network is rela¬ 
tively slow, but not prohibitively so. 

We hooked our test unit through its 
built-in lOBase-T Ethernet connection to 
an AST Bravo 200-MHz Pentium Pro sys¬ 
tem running NTRIGUE. Windows per¬ 
formance on the ©workstation was 
respectable, but the user interface could 
not duplicate the snappy response of 
the big machine. For example, when I 
typed in the NT MS-DOS editor (an old 
16-bit application), screen output lagged 
one or two characters behind. Clearly the 
network limits the ability for the low-end 
box to compare with a dedicated PC. 

If you’re building a network of com¬ 
puters for people who occasionally use 
Windows applications that are not graph- 

★★★★★ Outstanding 


ics-heavy, then an array of ©worksta¬ 
tions could save you money. Hooking up 
a dozen or so terminals to a good high- 
end server running NT can cut the cost of 
hardware and dramatically reduce sys¬ 
tem upkeep because you have to upgrade 
only the software on the central NT serv¬ 
er. In terms of performance, the ©work- 


RATINGS 


TECHNOLOGY ★ * ★ ★ 

IMPLEMENTATION * ★ * * 

Station is comparable to that of a PC 
when using basic applications like word 
processing. It falls short when running 
graphics applications like games. But 
who plays games at work anyway? □ 


Peter Wayner is a BYTE consulting editor who 
lives in Baltimore. You can reach him at 

pcw@access.digex.net. 

★★★★ Very Good Good ★★ Fair ★ Poor 
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You never give your HP printer a second thought. You just know it's going to work. Now that 
same HP performance can be found in a Line of PCs designed specifically for the demands of 
small business. TheHPVectra GOOPCs. They all arrive ready to work. Some are IIP/MicrosofC 
Small Business Centers-they"re armed with Microsoft Office For Windows*95 Professional 
Edition. And to make everything a little more manageable, every Vectra 500 comes with 
Designed for free online service and support. Dealers include: Intelligent 
JJ Electronics, Computerland, Datago, MicroAge, Inacom and 
CompUSA Corporate. For more information, call 1-800-322-HPPC, 

ntium® Microsoft ’ 

RhoIfKoI Window^95 Ext. 1557/ And see what a good family name can do for you. 


‘In Canada, frill 1-aoO-337-'JB67. 'Average U.S. slraat pride far P&rrtnntt* proCESsor-baaed HP VetfJa 5 FD PC. Monitor not included. HP Vedira 500 PCs coma with Microsoft Windows 35 preinstalled. 
’Standard on 133 end 16G MCx models, optional on all otter models. ’Other capacities available. ’Standard on CD, MC and MCn models, 'Multimedia nwdola only. , 0n-sjtB J second-day business service, 
Microsoft and Wirldowa ora U.S. Fagiatarad Iradamaiita cri Mjcrnscft Corporation. Pefttaim and ilia fatal Inaida togaara regElared tradomarka of Intel Corporation. ©139ft Hewlatt-Pa ckard Company PPC42S 


FROiyi $1389' 

Minitower or Desktop models: 

* Intel 100,T20 r 133 r 150 or166 MHz 
Pentium processor 

•8 or 16MB EDO Memory 
(128MB maxi 
■256KB cache memory 1 
•64-bit PCI video 
•2.5GB herd drive 2 
*4X f 6X or 8X EIDE CD-ROM Drive 3 
>23.8 fax/data modem with 
telephone answering machine* 

* 16-bit Sound Blaster audio* 

* Hands-free headset with microphone* 
*1-year on-site warranty 5 

•1 -year free phone support for hard¬ 
ware, 90-day free software support 


HP PCs For Small Business 


¥g | HEWLETT 
1 "fiM PACKARD 




















PEAK PERFORMANCE IS 
THE NAME OF THE GAME 


The name of the book to get you there is the 

uide to 

izing Windows 95 

Don't let Windows 95 run your life. With the 
BYTE Guide to Optimizing Windows 95, you're in 
control. Filled with fresh solutions and optimizing 
shortcuts, you'll find slick tips and expert advice on 

* Installing Windows 95 

* The Internet 
*Multimedia 

* Handling old Windows and DOS applications 

* Networking with Windows 

* Troubleshooting ... and much more 

You'll also get the real scoop on hardware issues and 
third-party products. An ideal guide and handy 
reference, you'll turn to the BYTE Guide to 
Optimizing Windows 95 again and again as you 
power up Windows 95 to your standards. 


OPTIMIZING 
WINDOWS 95 


IcmrjfB 

(hnrlcf 


Shortcuts and 
Techniques 
for Increased 
Productivity 


BYTE Guide to Optimizing Windows 95 

by Lenny Bafles 

with Bermant, Menefee, and Heilbom 

$29,95 USA 

ISBN; Q-07-8B2120-7 


Everything You 
Always Waited 
To Knew About 
CD-ROM «i if Mnt^ 


CD-ROM 




-What its 
-How H Works 
-How to Program for it 


BYTE 


I OpenDoc 


BYTE Guide to CD-ROM, 
Second Edition 
by Michael Nadeau 
Indudes One CD-ROM Disc 
$39.95 USA 
ISBN: 0-07-882104-5 


BYTE Guide to OpenDoc 
by Joshua Susser& 
Andrew MacBride 
$29.95 USA 
ISBN: 0-07-882118-5 


Schildt's Windows 95 
Programming in C and C++ 
by Herbert Schildt 
$29.95 USA 
ISBN: 0-07-882081-2 


Schildt's Advanced Windows 95 
Programming in Cand C++ 

by Herbert Schildt 
$29.95 USA 
ISBN: 0-07-882174-6 


□sbdrne! 

http^/www.osbom e.com 
CODE—SF368YL 


Available now at your local book and computer stores 
or call 1 -800-822-8158 and use your American Express, 
VISA, Discover, or MasterCard. 
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ARIZONA 

Temp? 

Computer Library 
PH:602-820-0458 

CALIFORNIA 

Capitate 

Capnola Book Cafe 
PH:408-462-44T5 
FAX: 408-462-2536 

Cupertino 

A Clea n Well lighted Place 
PH: 408-255-7600 

Stacey's Professional 
Bookstore 
PH: 408-253-7521 
FAX: 408-253-5861 


Irvine Sci-Tech Books 
PH: 714-733-1002 
FAX:714-733-0122 

Los Angeles 

OPAMP Technical Books 
PH:fi00-464-4322 
FAX: 213-464-0977 

Menlo Park 
Keplers 8ooks & 
Magazines 
PH: 415-324-4321 

Mountain View 
Tower Books 
PH: 415-941-7300 

Palo Alto 

Stacey s Professional 
Bookstore 
PH: 415-326-0681 
FAX: 415-326-0693 

Sacramento 
Tower Books 
2538 Wart Avenue 
PH:916-481-6600 

San Diego 

San Diego Technical 
Book, Inc. 

PH: 800-346-0071 
FAX: 619-279-5088 

San Jose 

Computer Literacy 
Bookshops 
PH:40W35-im 
EMAIL infch@dbQok5.com 

Sctrt Luts Obispo 
El Corral Bookstore 
CAL Poly SLO 
PH: 805-756-1101 
FAX:805-756-5351 

Sonia Barbara 
Earthling Bookshop 
PH: 805-965-0926 

SfOflftNtf 

Stanford Bookstore 
Stanford University 
PH: 800-538-2670 

COLORADO 

Boulder 

BiblioTek 

PH: 303-443-7037 

Colorado Springs 
McKinzey-VMe 
Booksellers 
PH: 719-590-1700 
FAX: 719-531-7631 


Denver 

Auraria Book Center 
PH3D3-556-323Q 

Tattered Cover Bookstore 
PH: 303-322-7727 

Englewood 
Softpro Books 
PH:303-740-7751 
FAX: 303-740-8152 

DELAWARE 

Newark 

University Bookstore 
University of Delaware 
PH:302-831-2637 

GEORGIA 

Atlanta 

Engineers Bookstore 
PH:404-221-1669 
FAX:404^221-1119 

HAWAII 

Honolulu 

Honolul u Book Shops 
PH: 80S 536-9512 
FAX:808-538-7580 

IDAHO 

Moscow 

University of Idaho 
Bookstore 
University of Idaho 
PH: 208-885-6469 

IOWA 

Ames 

Iowa State University 
Book Store 
PH: 515-294-5684 
FAX: 515-294 5669 

MARYLAND 

College Park 
University Book Center 
University of Maryland 
PH: 301-314-7855 
FAX: 301-403-8326 

MASSACHUSETTS 




NEBRASKA 

Lincoln 

Nebraska Bookstore 
PH: 402-476-0111 
FAX: 402-476-0111 

NEW JERSEY 

Newark 

Newark Book Center 
PH:201-642-7956 
FAX: 201-642-3345 

Princeton 

Princeton University Store 
PH:609-921-8500 
FAX:609-924-9651 

NEW YORK 




Waterstone J s Booksellers 
PH:617-859-7300 
FAX617437-Q997 

Cambridge 

Harvaid/to-Opemwe 

Society 

PH: 617-499-2000 
FAX: 617-868-7038 

Wordsworth Books 
PH:617-498-0080 
FAX: 617-3544674 

Worcester 

Tatnuck Bookseller/ 
Databooks 
PH:800-642-6657 
FAX; 508-756-9425 

MINNESOTA 

Minneapolis 
Barters Books 
PH: 612-139-4922 
PH: 800-626-1049 
FAX:612-339-6134 
EMAIL: 

tombarter#aol.cum 


Village Green Bookstore 
PH:716-827-5895 
FAX: 716-827-5898 

hirpart 

Village Green Bookstore 
PH: 716425-7950 
FAX: 715-425-4968 

New York 

Barnes & Noble #200 
PH: 212-807-0099 

Classic Bookstore 
PH: 2124664)668 
FAX: 212-466-0363 

Computer Book Waits 
PH: 212-385-1616 
FAX: 212-385-8193 

McGraw-Hill Bookstore 
PH:212-512-4100 
FAX: 212-512-4105 

lower Books 
PH:212-228-5100 
FAX: 212-228-5338 

Rochester 

Total Information, Inc, 
PH: 716 254 0628 
FAX: 716-254-0153 

World Wide News 
PH: 716-546-7146 

NORTH CAROLINA 

Chapel Hill 

Bull's Head Bookshop 
PH: 919-962-5060 
FAX: 919-962-7392 

OHIO 

Cincinnati 

University of Cincinnati 
Bookstore 
PH:513-556-1800 
FAX: 513-556-5555 

Dayton 
Books & Co. 

PH: 513-298-6540 
FAX: 513-298-7895 

Wilkie's South 
PH: 513434-8821 

Kent 

Kent State University 

Bookstore 

PH: 216-672-2762 

FAX: 216-672-3758 




Urn 

Readmore's Hallmark 
21 DO Harding Hwy 
PH: 419^229-2601 

OREGON 

Beaverton 
Book Vault 
PH: 503-6468119 
FAX: 503-6464459 

Corvallis 

Oregon State University 
Bookstore 
PH: 503-73 7-4323 
FAX: 503-737-3395 

Portland 

Portland State Bookstore 
PH: 503-226-2631 
FAX: 503-725-3800 

Tower Books 
PH:503-253-3116 
FAX: 503-253-4189 

PENNSYLVANIA 

Edward will* 

Village Green Bookstore 
PH:717-283-9340 
FAX: 717-283-9367 

King of Prussia 
Gene's Books, Inc 
PH: 610-265-6210 
FAX:610-265-6260 
EMAIL: 

genHlfrieta&ram 

Philadelphia 

Tower Books 
PH:215-925-9909 
FAX: 215-923-5969 

Pittsburgh 
Carnegie Mellon 
University Shoppe 
PH: 412-268-2966 
FAX:412-268-5592 

West Chester 
Chester County Book 
Company 
PH: 610-6961661 
FAX: 610-429-9006 

TENNESSEE 

Knoxville 

University Book & 

Supply Store 
University of Tennessee 
PH: 615-974-1049 

TEXAS 

Arlington 

University Bookstore 
University of Tews 
Arlington 
PH; 817-273-2785 

Mas 

Major's Scientific Book! 
PH:214-631 4478 



Denton 

University Bookstore 
University of North Texas 
PH: 817-565-2392 

Houston 

Major's Scientific Books 
PH:713-522-1361 
FAX:713-524-5860 

VIRGINIA 

Bfadaburg 
Volume II Bookstore, 
Virginia Tech 
PH: 703-231 -5991 
FAX; 703-231-7786 

WASHINGTON 

Bellevue 
Tower Books 
PH:206-451-1110 
FAX: 206-454-0453 

Bellingham 
Students Cooperative 
PH: 206-650-3958 

Elliot Bay Book to, 

PH:206-624-6600 
PAX: 206-343-9558 

University Bookstore 
PH:206-634-3400 
FAX:206-634-0810 

WASHINGTON DC 

Washington DC 
Reiter's Scientific & 
Professional Books 
PH:800-537-4314 
FAX; 202-296-9103 

WISCONSIN 

Milwaukee 
Harry W, Schwartz 
Bookshop 
PH: 414-274-6400 
PH: 800-236-7323 
FAX; 414-274-6408 
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EO SERIE 



Vivid colors. Ergonomic design. Performance and features to indulge the 
visionary in you* 

Princeton Graphic Systems'" monitors have always had a solid reputation for pushing 
performance barrieft far beyond industry standards. This tradition was proven with the 
highly respected Ultra 15 which won PC World's Best Buy Award a 
remarkable three times in a row. The l35MHz/82KHz 
Ultra 17+further redefined the industry with its award- 
winning, high refresh rate performance and ultra-tow 
price. Now, our Extraordinary new models surpass even 
our own stellar benchmarks. 

Case in point, the EG75. With its super-high 95KHz ' 

horizontal frequency, 200MHz video bandwidth and an ultra-fine 0.26mm dot pitch, 
this 17" (15.8" viewable) monitor delivers a bold, flicker-free resolution of 1600 x 
1200 @ 75Hz. That's rock-solid performance. Furthermore, our engineers added 
Enhanced Imaging Circuitry for a sharper focus without the moir£ problems so 
common to other 0.26mm monitors. That's a difference you can see! 

Princeton's next generation of EO monitors incorporates PreVu" M controls and 
CoEoright SM technology perfect for intense, graphical applications. In addition, 

Princeton offers an Extraordinary, full three year "Bucket to Bezel" limited warranty*. 

The EO Series is already available at your nearby dealer, See it today. Their 
performance will win your heart. Their price will ease your soul. 
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ESP 


Princeton Graphic Systems. - 2 m S. Vale St, Ste. I ID * Santa Ana, CA 92704 * Tel. 800/747*0249 or 
714/751-8405 - Fat 714/751-5736 * Fax-On-Demand 714/751-0168 ■ Web Stter www.prjjr.com 

Princeton Graphic Systems. All rights reserved. Alt trademarks ate Ehe properties of Ifierr respective owners. As an Energy 
Star*" Partner, Princeton Graphic Systems has determined that these products meet Energy 5iar sH Guidelines for energy efficiency. 
Prices and specifications are subject Id change without notice. *PreVu Sk and Colorist* 11 are not available on the E040. Full three- 
year limited warranty is offered on the following models: ED40, E050, ECU7, EQ70 and E075 
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Desktop Projector 


Innovative optics and integrated Adobe Player firmware make 
Proxima’s new projector a presentation stunner. By G. Armour Van Horn 


Road-Show Romance 


y combining Texas Instru¬ 
ments' Digital Light Proces¬ 
sor (DLP) optics and Adobe 
Acrobat technology into its 
Desktop Projector 41G0Z, Proxima has 
set a new standard for direct digital pro¬ 
jection systems. The $7750 DP41Q0Z uses 
DLP optics to project bright, sharp, 24-bit, 
640- by 480-pixel color images through its 
I.5-to-l zoom lens. With the optional 
Media Express package ($1495), you can 
present slides in Acrobat .PDF file format 
without an attached computer. 

After carrying the unit through sev¬ 
eral airports on a speaking engagement, 
1 have only one complaint: its 27-pound 
weight. That said, the projector's bright¬ 
ness (350 ANSI lumens), clarity, and flex¬ 
ibility impressed fellow speakers. 

The DP4100Z’s DLP display engine 
uses an active semiconductor reflective 
surface that modulates red, green, and 
blue images in turn as a tricolor filter 
rotates through the illumination source 
(see “Micromirrors Project Better Im¬ 
ages," July BYTE), The filter absorbs less 



Many Routes to PDF 


Create a document in any 
Windows, Mac. or Unix application 



Acrobat I 
(Posts.: ri 


I 


Print to PDFWrlter 
print driver 
[not £doiI lor EPS] 




Desktop Projector 4100! 
*9745 

(with Media Express option 
and 540-MB hard drive) 


Proxima Corp. 
San Diego. CA 


(800)447 7692 
(619)457-5500 
fax:(619)457-9647 


h ftp://www. prxm. co m 


Circle 976 
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Adobe Acrobat technology turns the DP4100Z into a presentation 
appliance. DLP optics provide big, bright razor-sharp images. 


light than polarizers, so the image is 
brighter than images from LCD-based 
projectors. Because the same addressable 
matrix forms the three component im¬ 
ages, there is no color misregistration. 

The DP4100Z accepts 24-bit video 
from two computers, has RCA jacks and 
S-Video inputs for two video sources, and 
accepts stereo sound from all four. Other 
connections include a microphone jack, a 
serial-mouse connector, and outputs for 
VGA and stereo sound. Its 3-W stereo 
speakers face backward. 

The Media Express option includes 
Acrobat Exchange PDF editing software 
(five-user Windows and Mac licenses; 
Unix is optional), an internal floppy drive 
to hold PDF presentations, and a plug-in 
cartridge with a Motorola 68EC04O 
processor and Acrobat Player firmware 
to present the slides. Exchange lets you 
rotate images (a crucial feature), estab¬ 
lish transitions between slides (e.g., 
wipes, window blinds, zooms, and dis¬ 
solves), crop, set display intervals, and 


combine different presentations. The 
cartridge firmware includes limited 
Exchange capabilities: deleting and sort¬ 
ing slides, adding some transitions, and 
setting intervals. 

The optional Optimizer plug-in com¬ 



presses PDF presentations. You can fit 
1000 slides on a floppy disk. An optional 
540-MB hard drive increases capacity. 

Equipped with Media Express, the 
DP4100Z Is both a sophisticated presen¬ 
tation system anti an “appliance" that 
requires only the remote control to 
advance from slide to slide—you can 
leave your notebook home. Either way, 
the DLP optical system is superb. O 

G. Armour Van Horn is a production artist and 
consultant in electronic imaging and prepress. 
You can reach him a/ vanhorn@bix.com. 
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Code Translator 


Digital’s FX132 is the key to running Win32 
software on AlphalWindows NT. By Selinda Chiquoine 


Alpha Learns to Do Windows 


xecuting code written for one 
CPU on another has always 
been like the talking dog: 
Though she didn't speak very 
well, the wonder was that she could do 
it at all. A new application from Digital 
Semiconductor has changed the way wc 
think about emulators and what they can 
do. FX!32 lets you run 32-bit x86 Win- 
dows programs on Alp ha/NT systems at 
surprising speeds. Depending on the 
applications and how they are used, they 
might run faster on an Alpha system than 
on a high-end Intel machine, though 
never as fast as native Alpha programs. 
In our tests, FXI32 TO achieved about 40 
percent to 50 percent of the performance 
of the same code compiled for Alpha. 

BYTE editors gave FX!32 the Best 
Technology award at Comdex last fall 
because it breaks the emulator mold. It 
looks at the instructions you 1 re using and 
translates some of them into native Alpha 
code, saving the result in a separate 
DLL It intercepts system calls and directs 
them to a native Alpha library. FXS32 thus 
combines both translation and interpre¬ 
tation, saving execution profiles and ana¬ 
lyzing them heuristically (see “An Alpha 
in PC Clothing,” February BYTE). 



FXI32 Performance 

7 

6 


1st run score 
2nd run score 



MS Excel Bfftnurk 

YR4 Micro . Ltta mi 8minart( 

Station 95 7.0a tnt 

Note: Application tests are indexed to a Gateway 
P-133 at 1.0. BYTEmajks to a Dell p-90. 
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FX!32 Manager 

| File £dit View flptfon* Help 

Application Name 

Size | Run Count | 1 

Adobe Photoshop 3.0.5 

3479596 

G ( 

FASTBOOT.EXE 

26703 

20 1 

FINDFAST.EXE 

1372772 

20 1 

Mathcad 6.0 6.00 

3955463 

13 ( 

Microsoft Excel 7.0a 

6420272 

7 < 

Microsoft Office 7,0a 

1437056 

20 ( 

Microsoft# Access 7.00 

5784328 

1 ( 

Minrrwnfl# Vittel f!++ 7 1 fl IYI0 

11174ft 

n 1 

Imaje Name 

Size 

EEESII 

AGM.DLL 

48588 

6 1 

AIRARSER.Bby 

5188 

6 I 


ctl3d32.dll 
Fa$Core,8BX 
rnsvcrtllldll 
MT bread, 8BX 
photosOI .dl 
photo$02.d 
photoshpexe 
PLUGIN.DLL 
Pressure. 88X 


Preferences 


Database directory D:\fx32\data| 
Maximum disk usage: [104857600 

Current usage (bytes); £)229108 

He Optimize threshold: [25 

l~ InJiinralmlii 


FX 132 I.O 

free 

(requires Windows NT 
4.0) 

Digital Semiconductor 
Hudson, MA 

(506) 628 4724 ext. 32 
(000) 332-2717 ext. 32 
fax: (508) 626-0547 

http: //www.d i git al .com / 
i nf o/se m icon du ctor 

D 
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The FX132 Manager reports the status of 
Win32 applications and background code optimization. 


I tested FXS32 on a 466-MHz Alpha 
system with 128 MB of RAM running a 
beta version of Windows NT 4.0. The 
BYTE mark test results are summarized in 
the chart. The FXI32 translations ran at 
47 percent (integer) and 32 percent (float¬ 
ing point) of native speeds. Straight emu¬ 
lation clocked at 2 percent to 3 percent. 

1 also ran scripts using Microsoft Vi¬ 
sual Test 4.0, Word 7.0 a, Excel 7.0 a, Bent¬ 
ley Systems' MicroScation 95, and Maple 
V release 4. Because FX!32 translates only 
those parts of an app I icati on th at yo u exc - 
cute, scripts and users that use different 
commands and system calls will produce 
different results. Most applications will 
have a relatively slow first run and 
increasingly fast second or third run. 
After that, performance gains taper off. 

You can set a maximum disk space 
allotment for Translations, delay opti¬ 
mization, optimize now, delete translated 

***** Outstanding 


code, or set optimization profile sizes. 
FX!32 itself takes up IQ MB. Its transla¬ 
tions are between one and two times the 
size of the original code. 

The real value of FXI32 is that Alpha 
users no longer need an Intel system to 
use Wi n 3 2 a p pi i ca ri o ns. For 16 -b i t Wi n - 


RATINGS 


TECHNOLOGY ***** 

IMPLEMENTATION * * * * 

dows applications, however, you'll 
need Insignia Solutions 1 SoftWindows, a 
traditional (slow) emulator. 

Digital will offer FX!32 free to Alpha 
customers and bundle it with all Alpha 
systems. FX132 should end Alpha critics' 
cries of, “Where's the software?” El 


Selinda Chiquoine is a former BYTE technical 
editor. You can reach her at 5 elinda@bix.c 0 m. 
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SERVERS W 0 R X S I A T I 0 N S LANS RAID STORAGE 



High Quality Custom Configured Systems at Off-the-Shelf Prices 


Warn a custom system? 

Until SAG, that meant high- 
priced VARs and other costly 
consultants. 

Want to save money 
without compromising 
on quality? 

Until SAG, your only options 
were pre-conflgured systems 
and their many limitations. 

Precis ion-Enginee red 
Power Systems 

Now you can have custom 
quality configurations 
without compromise. All SAG 
workstations 
and systems 
are 

precision- 
built and 
packed with 
features. We 
offer the 

technology PentilllTT 

with speed, Bpb ******* 
data integrity, and 
compatibility in mind. For 
affordable disk arrays, tape 
backup solutions and RAID 5 
technology, SAG Electronics 
is the acknowledged "High- 
End Solutions Company.” 

The Choice Web Server 
Companies like Business Week 
Magazine are choosing SAG 
Electronics as their high 
performance web server 
solution. 



Quod Pro ?00MHz Dual Pro ?00MHz SMP Duel 200MHr SMP PAID S Al;;h: *33 Row System Duoi Ultra Graphics 200MHz 


Mitt liter* Hew Ptniiiii 
Oial Pro Itfllwrkiinl 


11nlef Pentium© 
20MB: 

Processor, Upgradable 
lo 2 CPUs 


25fi Bri Bus 
1JUIB SUM Cache 


IMPemiurn Pro® 
Plwessras 
&rp.to4 

InteAeawd 
Memory to 1GB 

Slab HQ (4) EISA 

Adaptec 294Q UW 

?.lGfl/20m 
Ultra Wide HD 

Sony BxOTI 

#9 2MB DUAM Video 

BGB Pill Drew 

Quid PCI Etar 10/100 

Floppy, feybod 
ad Ma nse 

12 Bay Tower 45ft 
Walt Power 

s 10700 


BuiHn Ejtpaixlabilptywlti 
$MP Nutoma Chipset 

200 Processor 
32MB ofiOMDS RAM 
btpm^eToSM 
KCSupy 
hup 128 Serras II 

mm 

Open Slats: (3) PCI, (1) ISA 
Adaptec 2940 Lira 
Undo Canholer 

16 Bit Somd Card 
m Me SCSI 

mm 

M 10/TQQEttaf 
Sony h (MM 
Keybowd, 

2.88 Floppy, Mouse 
Hariworc 
Moniloting Ulllity 

Tower Case 300 Waft 

$ 3473 


51211 Rpdine Cacht 
3MB EDO 

3 mimm 

tavatte BD 

RAID 5 Cannier 

Slots (4) PQ, (4) EISA 

10 Bay Tower 300 Wbtl 
fiedundanf Power Supplies 

Sony k CD-ROM 

PCeybaard, .to 

s 6899 


1 DEC 433MHz Alpha 
CPU 

(4MB S4M to 1GB 
Sony 8x CD-ROM 
ELSA Gloria B Video Curd 
m 7200 RPM 
SCSI Wide B0 {0ms) 
Slots H) PCI, m ISA 
Tower 30G Watt 

7990 


imagine 128, Fastesl 
Graphics, Drive Supports 
Infill Pentium 200, 
U&lllHz Pentium 
Processor 

1 hie I Pentium® 
200MHz Processor, 
Upgradable to I CPUs 

Triton II Charset 

1 £MB RAM txpdndablfr Jo 
256MB 

Slots {4) PCI, {4JEISA 
Sony Bx CD-ROM 
Floppy, Mouse 

imarjne 128 Series II128 
HtV 4MB MUM Video 
294QLJW 

2.1GB Ultra SCSI Wife HD 
ffl.Sms) 

32 PBP Sound 
iWdiower Case 
MAG MXP17T Monitor 

! 3478 

3,251 IDE Mitlon (9.5ms} 

53333 
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tnlernef Server 5FT Alpha 


^MV 

ELECTRONICS 

Mart Server Power, tor Less 


1 . 800 . 989.3475 
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A developer's dream come true... 




#1 Protection Supplier - 
You'll have peace of mind 
with your software backed 
by world leader Rainbow 


Leading Technology 

Sentinel* is the only 
protection combining 
multiple algorithms 
and ASIC technology 


ISO 9002 

© 


The Highest Quality 

Only Sentinel keys meet 
ISO quality standards and 
offer the best reliability 


Truly Compatible Security ^ 

The industry's largest engineering 
staff is dedicated to making your 
software safe on any platform 


Increase Your Revenue 

Sentinel stops piracy ensuring 
you that every user of your 
software is a paying customer 


The SentinelWizard™ GUI 

is an innovative tool that 
makes protecting your 
software easier than ever 


The world's #1 software protection 
is now the easiest to implement! 


jfou've always dreamed of 
superior software protection 
that was simple to integrate 
into your entire product line. 
The new SentinelWizard makes 
your dream a reality. 


just tell the SentinelWizard how 
you want to sell your products. It 
then automatically configures 
your Sentinel keys and generates 
the pseudo code necessary to 
complete the protection process. 



Call the Rainbow office 
or distributor nearest 
you to order your 
Sentinel Developer's 
Kit, featuring the 
SentinelWizard, 


Ask us about SentineILM ™ - the new 
software-based network license manager 

Circle 1 54 on Inquiry Card. 

HEADQUARTERS: 50 Technology Drive, Irvine, CA 92618 ■ Tef: (714) 450-7300 ■ Fax: (714) 450-7450 

mmmSkm^wm asia/latinAmerica: (7i4)450-7300 ■ franco (33) 141432900 ■ Germany (49)B93217980 ■ u.it:(44) 1932579200 

TECHNOLOGIES §1 996 titipbow Inc Sentinel, SenlineILM and SeniinelWtaarf are tiisdemarkj or IWnbow Tecfriologtes, A1 ottw names are property of their respective ownera. 


Visit our web site 
www.rnbo.com 


SETUinEL 

Soffivare Protection 


ALGERIA: AFAK £213)41 85 61 
ARGENTINA: Ayrt-Aid, S.A. (541 1 8030536 
AUSTRALIA: LOACJPLAN (61 > 3 9690 Q455 
BELG IUM/LUXEMBURG: EZ$ (32) 92 21 T 1 17 
BRAZIL WPS Sistcmas Lida. (55111 574 @686 
BULGARIA: K5IMETRQ (35) 9279 1473 
CHINA (East): Shanghai Putfcng Software 
Park flectroracs Company (a&> 21 6403 19€6 
CHINA {North): CSSS {86)10 6217 7722 X2404 
COLOMBIA: CanStrudata (57) 1 622 6011 


CZECH REPUBLIC. A5KQN W\ (42) 2 3103 652 
EGYPT: ZEDAN-AOS (202) 243 3994 
GREECE: &yte Computer S.A (30 H 924 17 28 
GUATEMALA: SOfl Ctxporil idn (502) 2 3Q4D0S 
HONG KONG: AMM Trtfi Col (B5212333 0&26 
HUNGARY: Pqlyware Kfl (36) 76 431 236 
INDIA: ANC Engineering Co. (311 1l 4615680 
INDONESIA ?T P'OTiprad? (CJ) 21 375 166 

IRAN: GAM □ecr/ono (98) 21 87 44 001 
ITALY: flFI IflEXSA SPA (39) 23 31 00535 


ITALYi Saosistem. (39) 30 24 411 
JAPAN; Giksn She# Co.. Ltd (81) 52 972 6644 
JORDAN: COG Engineering 156! j& 863 861 
KOREA: Genesis fechimSogniS (62!. 2 5/8 3528 
LEBANON: National Group Cons. (9611 1 494317 
MALAYSIA: Eastern Systems Design 
(M) 5dn ahd (60) 3 24 1 1 1 SB 
MEXICO: krpa Con®.. 5A He L V 152: 66110 291 
MOROCCO: Eutur & Soft (212) 2 40 03 97 


NETHERLANDS: IntroCwn (31) 74 2430 105 
NEW ZEALAND: 5qfwn? Image, (Hi 05 373 $790 
PERU: QpenSoft (51) 1 224 2125 
Philippines Manninolr Technology 
Corporation (63) 2 SI3 4162 
POLAND: HOE* 5p E 04, (48) Z2 41 97 51 
PORTUGAL: COMELTA (351) 1 941 65 D7 
RUSSIA: Mullitoft Infl (7 095) 186 35 B4 
SAUDI ARABIA; Z£DAN (966) 2 665 1904 
SCANDINAVIA Pfcrittj A/5 (47) 2249 150D 


SINGAPORE: Sister* Offiiqn PTE W 1651 747 2266 
SOUTH AFRICA: 53fT5ECUR£ (271 11 477 6053 
SPAIN: MECCO (34) 3 422 7700 
SWITZERLAND: ®V AG (41)1 745 92 92 
SWITZERLAND: Sate tompad 5 4 (41) 2 421 5386 
TAIWAN: Evershine tech. (886) 2 S2O09Z5 
THAILAND: BC5 Inf! (66) 1 319 4451 
TUNISIA: $ 0(1 lnfii!n:etqufl Tech (21© 17 19 486 
TURKEY 0IMEKS, Ltd (90) 216 340 3508 
VENEZUELA: HRT-M Csfirs (58) 2 261 4282 
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Operating Systems 


New Windows 95 features assist computer users who 
have disabilities. By Joseph J. Lazzaro 


Windows 95: Aiding the Disabled 



J f you run an office staffed 
with more than 15 employ¬ 
ees, you must comply with 
I the Americans with Disabili¬ 
ties Act. This may require that you pro¬ 
vide adaptive hardware and software on 
office workers' computers. Such equip¬ 
ment enables workers with disabilities 
to accomplish many tasks independent¬ 
ly. For example, if you are blind, it can 
transform on-screen text to synthesized 
speech or braille. If you can’t hear, adap¬ 
tive hardware transforms a computer’s 
audible cues into a visual format 
So far, adaptive technology has con¬ 
sisted of third-party add-ons to OSes, 
with the exception of the Mac. This has 
resulted in adaptive equipment that only 
sometimes works. Fortunately, because 
of lobbying by the disabled community, 
OS vendors have begun to embed adap¬ 
tive-access features directly into their 
OSes. This makes such features widely 
available right our of the box, more reli¬ 
able, and a lot less expensive. 

M icrosoft began to bui ld a suite of dis¬ 
ability-access features starting with Win¬ 
dows 3.x. Win 95 offers access to a built- 
in set of utilities that accommodate users 
with hearing, motor, and some visual dis¬ 
abilities, Furthermore, the Win 95 Help 
system includes information on these 
built-in accessibility features. 

The control and configuration of most 
of these features are centralized in an 
Accessibility Options Control Panel, as 
shown in the screen at right. This Con¬ 
trol Panel lets you activate or deactivate 
specific access features and customize 
timings and feedback for certain utilities. 
!t also lets you set hotkeys so that you can 
activate these features quickly. 


Keyboard and Mouse 

Using a keyboard requires a significant 
amount of hand dexterity, particularly 
when using the modifier keys, such as 


Shift, Control, and Alt. For persons un¬ 
able to use a standard keyboard or mouse 
easily—if at all—several Win 95 utili¬ 
ties can help by altering the keyboard’s 
behavior. You can configure these utili¬ 
ties in a pane on the Accessibility Options 
Control Panel. 

The Sticky Keys utility, for instance, 
helps you type capital letters or manage 
complex key sequences, like Control-Alt- 


ToggleKeys is a utility that provides 
audio feedback for certain keystrokes. 
This is a useful tool for computer users 
who are unable to determine the status 
of the keyboard’s modifier keys by using 
any other method. The ToggleKeys util¬ 
ity provides both high- and low-pitched 
beeps that indicate the current status of 
the Caps Lock, Num Lock, and Scroll 
Lock keys. 



You can configure Win 95 to accommodate users with 
hearing, motor, and some visual disabilities. 


Delete, that require the use of both hands. 
Sticky Keys lets you press one key at a time 
in a sequence instead of pressing multi¬ 
ple keys simultaneously. 

Another powerful utility. Filter Keys, 
helps users who accidentally strike keys 
by filtering out those keystrokes that do 
not fall under a user-definable time du¬ 
ration. In other words, for a key press to 
become a valid keystroke, it must be held 
down long enough to register. Any key¬ 
strokes that don’t last for the specified 
duration are discarded. 


Driving a mouse demands strong 
hand/eye coordination and good hand/ 
arm agility. It’s a prerequisite for using 
the GUIs on many of today’s desktop 
computers. Mouse Keys assists users who 
have difficulty pointing the rodent. The 
program lets you use the arrow keys on 
the keyboard’s numeric keypad to move 
the mouse pointer around die screen and 
emulate mouse actions, such as clicking, 
double-clicking, dragging, and dropping. 
Holding down the Control key acceler¬ 
ates pointer movement, while holding 
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down the Shift key propels the pointer 
a pixel at a time, offering fine-grained 
control. 

Video and Sound 

For persons who have difficulty seeing 
images on a standard computer screen, 
Win 95 offers several features that make 
the monitor easier to see. Some of these 
features are simply a matter of adjusting 
certain Control Panel settings. For exam¬ 
ple, if you are visually impaired, you can 
use the Display Panel to scale the size of 
various user-interface elements, such as 
window titles, scroll bars, borders, menu 
text, and icons. 

The Mouse Control Panel allows you 
to adjust the mouse pointer’s character¬ 
istics. You can select from among sever¬ 
al sizes (small, medium, and large), which 
is valuable for users with limited vision 
or learning disabilities. You can also ad¬ 
just the pointer’s color and apply anima¬ 
tion effects to increase its recognition fac¬ 
tor and visibility. 

For users with limited vision, color 
plays an important role in their ability 
to read comfortably—or at all. Again, 
Win 95’s built-in customization features 
enable you to modify the color scheme 
of t h e cn viton m c nt. You can sel ect a h igh- 
contrast mode or choose from several 
ready-made appearance schemes thar 
make it easier for users with 1 i mi ted vision 
to focus on the screen. The Accessibility 
Options Control Panel allows you to set 
a global flag that instructs your appli¬ 
cations to employ the high-contrast col¬ 
or scheme, as shown in the screen above. 
It also enables you to avoid schemes that 
are difficult to see, such as text that’s d is- 
played over pictures. 

For users who are deaf or hearing-im¬ 
paired, Microsoft has implemented sev¬ 
eral useful features into Win 95 that in¬ 
crease access to the computer and its data 


WHERE TO FIND 


ArticTechnologies 
Troy, Ml 

(aiO) 588-7370 
fax: (810) 588-2650 

Biolink 

North Vancouver, 
British Columbia, 
Canada 

(604) 9B4“4099 
fax:(604)985-8493 
http://biz.bet6l.net/ 
hiolink 


MicroTaik 
Texarkana, TX 
(903)792-2570 
fax:(903)792-5140 
http://www 
.screen access.eom 

Synth a-Voice 
Stoney Creek, 
Ontario, Canada 
(905)662-0565 
http://www 
.synthavo ice.on .ca/ 
^davidk 


This is of vital importance as many ap¬ 
plications begin to use texr-to-speech or 
audio playback. 

Win 95\s SoundSentry lets you have 
sounds presented in an alternative for¬ 
mat, such as visually or through text cap¬ 
tions. ShowSounds lets you set a global 
flag that displays sounds in a visual for¬ 
mat. This can be accomplished by several 
methods, depending on your preference. 


For instance, you can have the active win¬ 
dow flash every time a sound is generat¬ 
ed or display text captions that represent 
the sounds. 

Third-Party Speech- 
Access Products 

Despite all these improvements, Win 95 
still lacks critical support for users who 
are totally blind and must rely on speech- 
synthesis systems to read the information 
on a computer screen. Microsoft plans 
to implement an off-screen model that 
captures on-screen in for man on so that 
special-purpose software can perform a 
text-to-speech conversion on it or drive 
a braille-output device. 

Unfortunately, the hooks to this mech¬ 
anism might still be unavailable when 
this article sees print. This sorry state of 
affairs presents an opportunity for third- 
party access technology, chief among 
them speech- and braille-output pack¬ 
ages designed to read the screen. 

The Automatic Screen Access program 
for Windows (ASAW), from MicroTaik, 


is one of the latest Win 95 screen readers 
to enter the market. ASAW works with 
Win 3.x and Win 95 applications. Bio- 
link’s ProTalk32 is a screen reader for Win 
95. A Win 3.x and NT version is also avail¬ 
able. Win vision, from Artie Technolo¬ 
gies, runs on both Win 3.x and 95 and 
supports several commercially available 
speech synthesizers. Win vis ion also drives 
braille displays, providing a tactile rep¬ 


resentation of Windows screens. Syntha- 
Voicc’s Window Bridge, which runs un¬ 
der Win 3.x, Win 95, and DOS, was the 
first Windows-based screen reader to en¬ 
ter the adaptive market. 

Computers play a major role in our 
society; they Ye used at home, at school, 
and on the job. Ir only makes sense for 
OSes to provide adaptive-access features. 
This makes the computer accessible to 
everyone, no matter whar their abilities, 
so rhey can make a contribution in the 
workplace. Microsoft has done a com¬ 
mendable job so far with much-needed 
improvements to Win 95. But the com¬ 
pany still has a lot of work to do if Win¬ 
dows is going to provide OS-level sup¬ 
port for blind computer users. ID 

Joseph]. Lazzaro is the author of Adapting PCs 
for Disabilities (Addison-Wesley, 1996). He 
is also project director of the Adaptive Tech¬ 
nology Program at the Massachusetts Com¬ 
mission for the Blind hi Boston. Yow can reach 
him at Jazza ro@world.std.com or at lazzaro 
©blx.com. 



A high-contrast layout makes for easy reading, but not all 
applications (such as the toolbar on the left) support this feature. 
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Human resource tools 
tike organization charts 
and relationship diagrams 



Management support diagrams 
like cause & effect , 
decision trees and timelines 


Business process re engineering 
diagrams like flow charts 
and data flow diagrams 




Marketing tools like tvnn 
diagrams, targets , py ramids 
and geographic diagrams 
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Total quality management 
diagrams like process 
charts and maps 



IT and software design tools 
like network diagrams and 
object oriented design diagrams 


ROCKET FUEL FOR 
THE BUSINESS PROCESS 


Great businesses run fast. As fast as you can make 
obstacles disappear. That’s why you need ABC FiowCharter*6. 
It shorn you your business. Clearly. With diagrams that 
add a boost to your entire business process. 

ABC Flowcharter is not just another drawing tool. 

It actually lets you relate charts to data, and automatically 
analyze the results. Unlike diagramming tools that hit the 
wall at the edge of the page, ABC Flowcharter is powerful. 
It can diagram any process. Across any number of pages. 
No matter how complex. With lines that re route automatically 
and shapes that drop into place. In fact, it’s so powerful, 


it's used as the engine for Process Model—the world's 
most advanced business simulation tool. 

ABC Flowcharter does the work, while you work 
on making your business run better. See for yourself. 
Pick up your copy of ABC 
Flowcharter 6 today, if you want 
even more graphics power, 
you'll find ABC Flowcharter 

bundled in ABC Graphics Suite: ir'prvr'D a cy ' 
Visit your favorite reseller, or MICMJOKAhX 

call 800-428-8716now. www.micrografx.com 



CHIttFo* 

CH^WJ 



Softmart 

The sintin pcsoutr* for business 

1-800-328-1319 


TWARE 
(SPECTRUM 


1-800-624-0503 
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In Canada call 1.800 360-8464 Copyright 1996© Micro^alK Inc All rights reserved All trademarks are owned by their respective companies. 
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Whether your business relies on basic spreadsheets or the most advanced multimedia 
applications, ViewSonic® has the perfect Graphics Series monitor for YOU! In fad; our 
Graphics Series offers NINE different monitors, ranging from 15" through21" (vari¬ 
ous viewablcs) for both PC and Mac* systems. Each provides a unique combination 
of performance, features, value and screen size to meet your specific needs. 

Graphics Series Monitors 

Our Graphics Series offer features like OnView* controls for easy on-screen adjust¬ 
ments, ViewMatch* to match screen color to printer output, and overscan 
capabililies which provides use of the entire screen. And Mug & May -t for easy 
installation with Windows* 95. 

For multimedia, perconnel training and internet applications, the Graphics Series 
PerfectSouncT I5GA and 17GA multimedia monitors are the ideal choice. 


With high fidelity speakers integrated into the bezel for directed stereo sound, a built-in 
microphone* headphone jack, as well as mute and volume controls, dies naumi- 
uintimg monitors offer a unique experience in sight and sound. 


Hie ultimate in high performance monitors, the ViewSonic GT770 luu! GT800 blend 
aperture grille mask technology and the vertically flat Sonic lYon ' 1 screen to pro¬ 
duce the sharpest, most brilliant colors from center to comer. The high contrast 
images are die richest and brightest available today 

Our monitors are backed by a limited 3-year warranty on 
CRT, parts and labor... the best in 1he business. Phis 
your company can take advantage of our special 
48-hour Express Exchange 1 ” Service option. 

ViewSonic' 



Product 

CRT St zb/ 
Viewable 

Dot Pilch 
Aperture Grille 4 

Max Ml 
Resolution 

Oil View 
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TCO 

Certified 
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ViewSonic 15G 
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Yes 


S425 

ViewSanic 15GS 

XF/tAJF 

0.23mm 

1,280 x 1.024 
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Yes 

$449 

ViewSonic 15CA 

15714.tr 

0.27mm 

1,260 x 1,024 

Yes 

Yes 

S499 

ViewSonic 17GS 

17716.tr 

0,27mm 

1.280x1.024 

Yes 

Yes 

$699 

ViewSonic 17GA 

rmur 

D-27mm 

IJOx 1.024 
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Yes 

$799 

ViewSonic GT77D 

17715.9" 

0.25mm* 

1230x1.024 

Yes 


$999 

ViewSonic 2GG 

2071*4“ 

0,28mm 

1,600 x 1,290 


Yes 

$1,293 

ViewSonic GTBOO 

jr/mr 

0.30mm f 

1,600 x 1.280 

Yes 


$1,399 

ViewSonic GfilO 

21720jr 

0.25mm 

1,600 x 1.280 

Yes 


$1,745 


AH monlm ant ICneqqr Stir “ -uul MI J H' 11 Ctnifid 'Aperture Grillr Free IfflA-1 Vine cable ad^Her available. 


At ViewSonic, we make more than just good 
business monitors. We make good business sense. 

Phone: (8(H)) 888-8583 or (909) 869-7976; Agent Code 1256 
Internet: httpi/fowit.viewsonic.com 
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A look at HTTP version 1.1, a necessary new 
Internet standard. By William Stallings 


The Backbone of the Web 


is located. The simplest case is one in 
which a user agent establishes a direct 
connection with an origin server. The 
client opens aTCP connection that is end- 


response itself, and possible body con¬ 
tent, The TCP connection is then closed. 

The middle section of the figure shows 
a case in which there is notan end-to-end 
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HTTP supports operations via direct connection, 
intermediary systems, or a cache. 


he Hypertext Transfer Proto¬ 
col is the foundation protocol 
of the World Wide Web. The 
name is somewhat mislead¬ 
ing. HTTP is not a protocol for transfer¬ 
ring hypertext; it is a protocol for trans¬ 
mitting information with the efficiency 
necessary to make hypertext jumps. 
The data transferred by the protocol 
can be plain text, hypertext, audio, 
images, or any Internet-accessible infor¬ 
mation* Information in this article is 
based on the most recent (June 7, 1996} 
specification—HTTP 1.1, draft 05— 
which has been forwarded to the hirer- 
net Engineering Standards Group as a 
proposed standard. 

HTTP is a transaction-oriented client/ 
server protocol. To ensure reliability, 
HTTP uses TCP. Nevertheless, HTTP is a 
“stateless” protocol: It treats each trans¬ 
action independently. Atypical imple¬ 
mentation will create a new TCP con¬ 
nection between client and server for 
each transaction, then terminate the con¬ 
nection as soon as the transaction com¬ 
pletes, However, the specification does 
not require this one-to-one relationship 
between transaction and connection life¬ 
times; i.e., the connection can stay open 
so that more transactions can be made. 

The stateless nature of HTTP is well- 
suited to its typical application. A normal 
Web session involves retrieving a 
sequence of pages and documents. The 
sequence is, ideally, performed rapidly, 
and the locations of the various pages and 
documents may be widely distributed 
among a number of servers, located 
across the country or around the globe. 

The figure “Types of HTTP Transfers* 
illustrates three examples of HTTP oper¬ 
ations. The user agent is the client, such 
as a Web browser, that initiates the 
request. The origin server is the server on 
which a resource resides; an example is 
a Web server where a desired home page 


to-end between the client and the server. 
The client then issues an HTTP request. 
The request consists of a specific com¬ 
mand (referred to as a method), a URL, 
and a message containing request para¬ 
meters, information aboutthe client, and 
perhaps additional content information. 

When the server receives the request, 
it attempts to perform the requested 
action and then returns an HTTP 
response. The response includes status 
information, a success/error code, and a 
message containing information about 
the server, information about the 


TCP connection between the user agent 
and the origin server. Instead, there are 
one or more intermediary systems with 
TCP connections between logically adja¬ 
cent systems. Each intermediary system 
acts as a relay, so that a request initiated 
by the client is relayed through the inter¬ 
mediary systems to the server, and the 
response from the server is relayed back 
to the client. 

The Machine in the Middle 

The HTTP spec defines three forms of 
intermediary systems: proxy, gateway, 
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and tunnel (see the figure “Intermedi¬ 
ary HTTP Systems”). A proxy acts on 
behalf of other clients and presents 
requests from other clients to a server. 
There are several scenarios that call for 
the use of a proxy. In one scenario, the 
proxy acts as an intermediary through a 
firewall. In this case, the server must 
authenticate itself to the firewall to set up 
a connection with the proxy. The proxy 
accepts responses after they have passed 
through the firewall. Another scenario 
involves handling different versions of 
HTTP, If the client and rhe server are run- 
in i ng di fferent versions of HTTP* then rhe 
proxy can implement both versions and 
perform the required mapping* 

A gateway is a server that appears to 
the client as if it were an origin server, it 
acts on behalf of other servers that may 
not he able to communicate directly 
with a client* There are several scenar¬ 
ios in which servers can be used* As with 
the proxy, a gateway manages transfers 
through a firewall. In this case the client 
must authenticate itself to the proxy, 
which can then pass the request on to 
the server. 

Another common scenario involves 
working with a non-HTTP server. 
Browsers have built into them rhe capa¬ 
bility to contact servers that use proto¬ 
cols other than HTTP, such as FTP and 
Gopher servers* This multiprotocol capa¬ 
bility can also be provided hy a gateway. 

A tunnel is simply a relay point 
between two TCP connections. HTTP 
messages are passed unchanged as if there 
were a single HTTP connection between 
user agent and origin server. Tunnels are 
used when there is an intermediary sys¬ 
tem between client and server, but it is 
not necessary for that system to under¬ 
stand the contents of messages. 

Now let’s take a look at another type 
of HTT P operation* A cache is a facility 
that stores previous requests and respons¬ 
es for handling new requests. If a new 
request arrives that uses the same stored 
request, then the cache can supply the 
stored response rather than access the 
resource indicated in the URL* The cache 
can operate on a client or on a server or 
on an intermediary' system other than a 
tunnel. In the figure “Types of HTTP 
Transfers,” a server has cached a request/ 
response transaction, so a corresponding 
new request from the client need not 
travel the entire chain to the origin serv¬ 
er; instead, the cache server handles it. 


Not all transactions can be cached, and 
a client or a server can dictate that a cer¬ 
tain transaction may be cached only for 
a given amount of time* 

HTTP Messages 

HTTP messages comprise two types: 
req uest an d resp o n se. A req u est mess age 
is sent by an agent to a server to initiate 
some action* A response message is 
returned by a server to an agent in 
response to a request. Some possible 
actions are: 

• GET: A request to retrieve information. 

# POST: A request to accept the attached 


entity as a new r subordinate to the iden¬ 
tified URL. 

* PIT: A request to accept the attached 
entity and store it under the supplied 
URL. This may be a new resource with a 
new URL, or it may be a replacement of 
the contents of an existing resource 
with an existing URL. 

* DELETE: Requests that the origin 
server delete a resource. 

A response message may include an 
entity body containing hypertext-based 
information. In addition, the response 
message must specify a status code, which 
indicates the action taken on the corre¬ 
sponding request* Status codes are orga¬ 
nized into the following categories: 

* Informational: The request has been 


received and processing continues. No 
entity body accompanies this response* 

* Successful: The request was suc¬ 
cessfully received, understood, and 
accepted, 

* Redirection: Further action is 
required to complete the request* 

* Client error: Request contains a syn¬ 
tax error or request cannot be fulfilled* 

* Server error: The server failed to ful¬ 
fill an apparently valid request. 

We Need This Standard 

HTTP is the foundation of the World 
Wide Web. This request/response proto¬ 


col used on top of TCP carries commands 
from browsers to servers and responses 
from servers back to browsers. As the 
explosive growth of the Web continues, 
and as new features are added to both 
browsers and servers, a standardized 
transfer protocol is essential to main¬ 
tain the Web’s growing functions and 
interoperability. HTTP provides the stan¬ 
dard] zed definition required to meet 
these needs. IB 


William Stallings is a consultant and author of 
over a dozen books on data communications 
and networking , This article is based on 
material from his most recent book , Data and 
Computer Communications (Prentice-Halb 
1996). You can reach him at ws@shore.net. 


Intermediary HTTP Systems 


Proxy establishes authenticated connection 
for HTTP transfers* 
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Gateway manages protocol mapping 
between user and server. 
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Intermediary system establishes connection 
and acts as a conduit for data transfers. 

HTTP request 


User agent 


] <E 


D | 1ne | (E 


iimirm 


Origin server 


HTTP allows requests and responses to pass through disparate 
systems that build the network. 
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in every sense of the word. It runs 
off-the-shelf PC apps* It's completely 
networkable. And you can attach 
just about any piece of hardware 
or peripheral youll ever need. 

So if you've had your fill of 
cream-puff PCs, call Texas Micro 
or return the attached reply card 
today for more information, or to 
schedule a demonstration. And visit 
us at www r texmicro,com. 


You know the mobile PCs you’re 
used to? Mamas boys, all of 'em. 
Especially with the birth of the 
new Hardbody" Handheld PC-the 
first full-featured 486 PC made 
for people with really tough jobs. 

The Hardbody goes places that 
make other mobile PCs whimper 
in fear. It can take a punch. It 
laughs at heat, sunlight, cold, dust 
and rain. It scoffs at proprietary 
systems. It goes looking for trouble. 

Yet the 3-pound Hardbody 
Handheld PC is a full-featured PC 


75MHz AB6 DX4 Processor 
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COM PUTING WITHOUT L IMITS" 





Want A 486 upgrade That Outperforms Intel? 
For $139 You Can Put Kingston Inside. 



Making your 486 run like a Pentiutn®doesn’t take magic 
It just takes a TurboChip" and a little pocket change. 
Instantly, you will have 5 x 86 clock-quadrupled 
technology that will help your system run three times faster. And 
the TurboChip has all the power you need to run today's demanding 
software, whether you have a 486-based DX2, DX T SX2, or SX 
system. So how does the TurboChip compare to Intel’s OverDrive' ? 
Not only does the TurboChip beat the OverDrive in price. 


compatibility, and warranty, but in a recent study* it also outper¬ 
formed it. The TurboChip is designed with AMD's Am 5 x 86-P75 
CPU and upgrades with most IBMcompatible desktop systems. 
And since the TurboChip is a chip-for-chip replacement upgrade, 
it’s easy to install. Plus it preserves your system configuration. 
To find your nearest Kingston® distributor call us at (800) 251-9059, 
domestically or (714) 437-3334 

for international sales. 


Kingston 

M . M.technou*y corporation 


For more (n/urtnanon call us domestically ai (800} 251 -9059, qt for international mfl l sales caN (714) 437-3334 or visit our Weh site.- hctp://ivu.'u.'T j rigsion-com/b.Istm 
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RISC powers Intel’s intelligent I/O controller 
for servers. By Tom Thompson 


The Server’s Helper 



I he changing nature of infor¬ 
mation that office workers 
use has had an impact on the 
I role the network server plays. 
Today’s server must pump out digital 
video, audio, and 3-D graphics on de¬ 
mand; handle complex database queries; 
and manage Web transactions. As a con¬ 
sequence, a server requires a more effi¬ 
cient architecture than just a souped-up 
desktop-computer design. A faster pro¬ 
cessor and system bus aren’t enough. The 
computer must manage the vast amounts 
of I/O this type of data demands. Radi¬ 
cal architectures from Tandem and Se¬ 
quent address this problem on high-end 
server designs, as described in “The Net¬ 
work in the Server” (July BYTE)* 

Moderate-size servers must also work 
with the same type of data, on a smaller 
scale. When it comes to handling i/O, 
such servers must work smarter, not 
harder. Even a mu Itiprocessor server can 
grind to a halt if each processor is super¬ 
vising a peripheral or—worse—waiting 
to access a congested system bus. 

To this end, Intel just started sampling 
the i960 RP, a 32-bit RISC processor that 
functions as an intelligent I/O controller. 
Itsupports DMA transfers, address trans¬ 
lation, various memory types, and mul¬ 
tiprocessor interrupt control. Thus, it can 
manage most of a server’s peripheral 
I/O traffic without CPU intervention, elim¬ 
inating many throughput bottlenecks. 

The i960 RP also acts as a PC I-to-PCI 
bridge unit, which lets you add more slots 
to the design. At the same time, the bridge 
unit reduces the number of components 
required to build a server that uses state- 
of-the-art high-speed PCI peripherals. 
This enables a server to provide high 
throughput yet remain affordable. 

RISC at the Core 

Like other chip vendors’ smart I/O pro¬ 
cessors, Intel took the core of its tried- 


and-true i960JF embedded processor and 
wrapped I/O support logic around it. Our 
tour of the processor begins with this 
RISC core. The i960 JF core consists of 32 
32-bit registers. Sixteen of them are local 
(general-purpose); the other sixteen are 
global registers used for parameter pass¬ 
ing or storing critical variables. An on- 


chip local-register cache stores up to eight 
copies of the local registers. This provides 
hardware support for the rapid entry and 
exit of function calls, a useful feature for 
time-critical interrupt handlers. 

The core consists of 700,1)00 transis¬ 
tors and has a four-stage pipeline. It has 
several independent execution units 
(EUs): one for instruction processing and 
address generation, a mulriply-divide- 
unit (MDU) for 32-bit math computa¬ 


tions, and a memory interface unit that 
handles load/store operations. The core 
can scoreboard individual registers, so 
the processor can execute certain instruc¬ 
tions in parallel, or out of order, to main¬ 
tain single-cycle instruction execution. 

The core includes a 4-KB two-way 
set-associative instruction cache, a 1-KB 


direct-mapped data cache, and 1 KB of 
on-chip data RAM. You can enhance 
interrupt processing by locking sections 
of interrupt-handler code within the 
instruction cache and by storing a num¬ 
ber of interrupt vectors in the on-chip 
memory. At 33 MHz, the core delivers 31 
VAX MIPS. 

A bus-control unit (BCU) supports 8-, 
16-, and 32-bit memory addressing, plus 
big-endian and little-endian addressing 


The i960 RP Architecture 

Local-bus interface 
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I/O 

APIC 

interface 
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controller 
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This intelligent I/O controller manages DMA transfers and 
memory timing. It also acts as a PCI-to-PCI bridge. 
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CPUs 


modes. This lets the i960 connect to a large 
variety of memory and peripherals. Up to 
eight sections of memory, each 512 MB in 
length, can be defined with different 
memory-width attributes. Regions of 
memory ranging in size from 4 KB to 4 GB 
can also be defined as cacbeable (typically 
for program memory) and noncacheable 
(typically for I/O devices). 

Device Interfaces 

The i960 RP provides a wealth of device 
interfaces and control functions, such as 
a memory controller, DMA controller, 
and FCI-to-PCI bridge unit, as shown in 
the figure “The i960 RP Architecture.” 
These features can be used to both sim¬ 
plify a server design and improve sys¬ 
tem throughput. 

The built-in memory controller gen¬ 
erates the appropriate timing and signals 
for three different RAM types: fast page¬ 
mode (FPM), extended data out (EDO), 
and burst extended data out (BEDO). The 
controller supports memory interleaving 
for FPM RAM, The controller also han¬ 
dles 8- or 32-bit-wide ROM, static-RAM 
(SRAM), and flash-memory r devices. 

The i960’s integrated DMA controller 
has three DMA channels that perform 
high-speed transfers between FCJ periph¬ 
erals and local memory (i.e., memory 
directly managed by the memory con¬ 
troller). Each DMA channel has a hard¬ 
ware packing an d unpacking u n i t th at can 
handle unaligned data transfers. 

The DMA controller also implements 
chain descriptors. A chain descriptor is a 
data block that describes a DMA transfer, 
such as the amount of data to move, the 
source and destination addresses, a con¬ 
trol value, and a pointer to the next 
descriptor. The pointers let you link 
descriptors into a “chain” of operations 
that can gather scattered blocks of data 
and transfer them in one chunk to the 
d esti nat ion. Th ese ch a i n s ca n i m p I emen t 
sophisticated data transfers, perhaps 
moving data from a hard drive into 
memory and then to a network device, as 
shown in the figure “An Intelligent I/O 
Operation,” Such a chain can supervise 
this type of complex transfer without 
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( 800 ) 628-8686 
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interrupting the host processor, unless an 
error occurs. 

A Built-In Bridge 

The most versatile feature of the i960 RP 
is its PCI-toPCI bridging capability. It sup¬ 
ports two PCI buses: a primary PCI bus, 
which connects to the host CPU, and a 


secondary PCI bus that’s maintained by 
the i960. These interfaces let you add 
die i960 to a PC I-based server design with¬ 
out using additional glue logic. This sec¬ 
ondary bus complies with the 5-V PCI 
standard, and at 33 MHz, it provides nine 
extra PCI loads. This lets the server design 
offer more PCI devices or card slots. You 
can attach additional i960 RP processors 
to the secondary bus to build a hierar¬ 
chy of PCI buses, so that the system can 
handle a large number of network inter¬ 
faces and storage devices. 

The i96G’s PCI bridge logic can forward 
memory, I/O, and command transfers 
between the two PCI buses. However, 
you can program the bridge logic to “fil¬ 
ter” certain PCI transactions. This re¬ 
duces traffic in other buses on the server 
and aids in the implementation of intel¬ 
ligent!/G subsystems. For example, sup¬ 
pose a hard drive is streaming video 


data to an Ethernet interface, and both 
these PCI-based devices reside on the PCI 
secondary bus. The bridge logic blocks 
these transfers from the primary PCI bus, 
so that it can independently handle a dif¬ 
ferent set of I/O operations. 

The DMA controller works in tandem 
with the PCi-to-PCl bridge unit to boost 


throughput. Also, properly written 
descriptor chains can add smarts to low- 
cost PCI peripherals, so that their use 
improves performance while minimiz¬ 
ing CPU overhead. 

As you can see, the i960 RP offers many 
capabilities to a server design. Certain 
functions, such as the DMA controller, 
allow the systems designer to hand off 
data transfers between memory and 
peripherals to the i960, thus relieving the 
server’s CPUs of this chore. Other func¬ 
tions, such as the memory controller and 
the PCI-to-PCI bridging capability, allow 
the engineer to eliminate some parts from 
the design, thus reducing the server’s cost 
and complexity, □ 


Tom Thompson is a BYTE senior technics I edi¬ 
tor at large. He has a B.S.E.E. degree from the 
University of Memphis. Yorv can reach him on 
the Internet at to m tho rn pso n@ bix.com. 


An Intelligent I/O Operation 


Descriptor detail 


<1 Application or driver 
builds descriptor chain 
in local memory 

© First descriptor orders 
DMA data read from bard 
drive into local memory and 
ttien goes to next descriptor. 

© Next descriptor orders 
DMA data write from 
memory mto network card 
anti goes to next descriptor. 

© Following descriptors 
continue this set of DMA 
operations until the transfer 
completes or an error occurs. 
Either event interrupts the CPU. 


Hard drive 
managed by 
PCI devices 



Chain nf descriptors 


PCI network 
interface card 


Local memory 


Sequences of DMA commands can manage complex 
I/O transfers without CPU support. 
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Programming 


Add an interactive database to your Web pages 
with a few simple tools. By Rick Dobson 


Make Access and the Web Work Together 



I erhaps you've seen one of 
those cool Web pages where 
you rype in a request to obtain 
1 up-to-the-minute product 
information. Microsoft's Internet Infor¬ 
mation Server (IIS), with its Internet 
Database Connector (IDC), simplifies the 
process of building dynamic Hypertext 
Markup Language (HTML) pages so that 
you can add such a mechanism into your 
Web pages* This lets you develop and 
maintain intranet and Internet Web 
sites that allow the interactive search, dis¬ 
play, and modification of information 
in a Microsoft Access database. 

It's important to note that such appli¬ 
cations can support only low to inter¬ 
mediate hit rates* However, it’s easy to 
upsize them to full-blown SQL Server 
applications* Thus, Access shines as a 
rapid prototyping tool for building fre¬ 
quently visited Internet sites. 

This approach requires three items. 
First, Web-site visitors must have Web 
browsers. Second, the II5/IDC must he 
running on the server. The IDC is a DLL 
named HTTPODBC.DLL. Third, you 
must install the Access 7 for Windows 
95 Open Database Connectivity (ODBC) 
driver on the server. The IDC requires 
such a M thread-safe” ODBC driver so that 
multiple clients can launch concurrent 
queries against the same data source. 


Dynamic Access Parts 

The Web browser handles any user events 
and typed input, and it displays the infor¬ 
mation returned by the database. An 
. mdb file stores the tables, forms, queries, 
and modules that comprise your Access 
database. Two key developer-designed 
files on the IIS manage the interactive pro¬ 
cess, as shown in the figure “ How Access 
Generates Web Pages.” The .idc file 
defines speci fic valid data fields and oper¬ 
ation sj the ,htx file formats the returned 
data for display by the client browser. 


The key field in an .idc file is SGL- 
St a tement . It lets you perform all the 
functions permitted by Access's SQL. Two 
other required fields are Datasource 
and Template. Data source ultimately 
points the query embedded in 5QL- 
St atemerit to the appropriate .mdb 
file. Finally, Tempi ate namesthe.htx file 
that’s responsible for formatting the 
result. 


You can include several optional fields 
that refine your application's behavior. 
Max Records designates the maximum 
number of records a query returns. With 
Def aul tPa rameters, you can supply 
default criteria for a query when the 
client fails to do so. Use Req u i r ed Param¬ 
eters instead to generate an error when 
the client browser does not provide a 
parameter. Username and Password 
act as a gateway to security features. 
These fields, in conjunction with Access's 
users, groups, and permissions features, 
can restrict admittance to tables with sen¬ 
sitive data, such as salaries. 

The .htx file is a templare for the HTML 
file passed back to the client Web browser 
from the US. The .htx file includes spe¬ 


cial tags for processing the query results 
returned by the ODBC driver. These ven¬ 
dor-specific tags, in conjunction with tra¬ 
ditional HTML rags, let developers con¬ 
trol what a client browser views. 

A Sample Program 

I constructed a simple database applica¬ 
tion based on the North wind database 
sample that ships with Access, My test 


database includes two tables. The first, 
tbl Customers, contains the Cus 
tomerlD, Company Name, CorrUctName, 
and Phone fields. The second, tbl - 
Sal esByCustomer, houses the Cus¬ 
tomer ID and S urn fields. S um contains the 
total sales for each customer. 

My initial .idc file (shown in the listing 
“Query Input and Control” on page 72) 
creates a listing of the top 10 customers 
ranked by sales in descending order. This 
file contains four fields. The first one, 
Datasource, points to the target .mdb 
file, as routed through an ODBC data 
source. The ODBC-driver dialog box has 
a New button that allows the developer 
to create the data source that points to 
the .mdb file. However, Datasource 


How Access Generates Web Pages 


© Browser 
references 
,idc file. 


5 The .Idc file issues 
SQL commands. 



© ODBC SOL sent 
to Access .mdb file. 


.mdb file 


©The .hto file returns 
an HTML page. 


€) fleturn set serf 
to .htx file. 


Developer 


suppled files 


Required system 


© 

Access retro 
data. 


software components 


The developer provides several files to create an interactive 
database connection on the Web. 
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Core 

Programming 

eliminates this bit of manual intervention 

ular query, bracket its name inside these 

for the user, which is necessary to sup- 

vendor-specific tags {e.g., <% Sumft >). The 

port a self-contained Web site. 

IIS repeatedly merges all .idc fields 

The second field. Tempi ate, names an 

between <%Begi nDetal 1 %> and <%End- 

.htx file that serves as a template for for- 

Detail %> for each record in the return 

matting the HTML page to appear on the 

data set. 

client’s browser. The third field. Max - 

You create drill-down hyperlinks to 

Records, restricts the lists of returned 

other pages by use of HTML anchor tags. 

records to 10. Finally, SQLStatement 

You do this by placing another .idc file- 

Query Input and 

Data Close Up 

Control 

.idc file that drills down to 

.idc file that shows top 10 

detail a particular customer 
Datasource: WebSales 

customers 

Template: CustomerDetai 1 .htx 

Datasource: WebSales 

SQLStatement: 

Tempi ate: 

+ SELECT CustomerlD. 

SalesByCustomer . htx 

MaxRecords: 10 

CompanyName * 

+• ContactName , Phone 

SQLStatement: 

+ FROM tbl Customers 

+ SELECT CustomerlD. Sum 

T Where 

+ FROM tblSalesByCustomer 

Customer I D-XCustomer I DX 

+ ORDER BY Sum DESC 

. htx file to di s pi ay 

.htx file that displays a par¬ 
ticular customer 

customers and sales 

<BTML> 

<HTML> 

<HEAD> 

<HEAD> 

<TITLE>Customer Contact 

<TlTLE>Dri11-Down 

Detail</TITLE> 

LI st</TITLE> 

</HEAD> 

</HEAQ> 

<B0DY> 

<B0DY> 

<%BeginDetai1 %> 

CFONT FACE=ARIAL SIZE-"2"> 

<F0NT SIZE-"4”> 

<UL> 

Here is the contact informa¬ 

<£BeginDetail£> 

tion for CustomerlD: 

COXA HREF 

<XCustomerID-*X8R> 

=*7Byte/Cu$tomerDetai1.idc?C 

<P> 

ustomerlD=<3ECustomerJ D£>"> 

<F0NT SIZE= M 3”> 

Customer TO: 

CompanyName: 

^Customer I D£X/A> . 

<%CompanyName%XBR> 


ContactName: 

<%EndDetai1 %> 

<%ContactMarne%><BR> 

</UL> 

Phone: aPhone£XBR> 

! </B0DY> 

<££ndDetai 1 %> 

</F0NT> 

</BODY > 

</HTML> 

</F0NT> 


</HTML> 


Pairs of .idc/.htx files that implement an Access database query 
for the top 10 customers and display the results. 


includes the SQL string that controls the 
query. Each line, including the first one, 
must begin with a plus sign. 

An .htx file can contain all the graphic 
files and formatting touches that regu¬ 
larly adorn the HTML pages at your 
favorite Web sites. The .htx file dis¬ 
plays the query results within a pair of 
aBeginDetaim and aEndDetai 1%> 
vendor-specific tags. To display a partic- 
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name between the anchor tags, which in 
turn creates a drill-down page. A ques¬ 
tion mark must follow the tide file¬ 
name. This is demonstrated in the first 
listing’s .htx file. When you need to pass 
a parameter to the second .idc file, insert 
a phrase such as CustomerlDXftCus- 
tomerID%> after the .idc filename. The 
left term, C u s t ome r ID, designates a field 
in SGLStatement for the second .idcfile. 


T 


The term that’s on the right of the equal 
sign references the value in the current 
hyperlink. 

The listing rt Data Close Up” shows the 
.idc and .htx files that generate the drill¬ 
down page from the top IQCustomerTD 
displays. This .idc file extracts the com¬ 
pany and contact names along with the 
phone number for the Customer ID that 
matches the one in the hyperlink jump. 
It accepts a passed argument with an 
expression such as Customer I D=$Cus * 
t ome r I b% in the W h e r e clause of its SO L - 
Statement. The term on the left of the 
equal sign corresponds to a field in the 
Se 1 ect list of the query. The term on the 
right of the equal sign represents the 
passed parameter. Its value is set by the 
calling hyperlink jump. 

The -hrx file in the listing “Data Close 
Up” demonstrates some basic HTML tag 
techniques for controlling the display of 
records returned by an .idc file. Its cor¬ 
responding .idc file returns a single 
record with four fields. The BR tag posi¬ 
tions each field on a different line. The 
other tags adjust the font and the posi¬ 
tion of the results. 

Closing Issues 

The IIS/IDC plus Access provides a quick, 
easy way to start publishing dynamic 
HTML pages from a database. Many 
more options beyond those in the code 
l istings are feasible. For example, you can 
populate combo boxes on HTML forms, 
or you can accept values directly from 
HTML forms for selecting or updating an 
Access database. 

I found the new functionality easy to 
use, but experienced Access developers 
will appreciate enhancements. First, 
Access developers are used to more 
flexibility in processing return sets than 
the .htx file permits. Among the fea- 
tu res m i ssi n g are eve nt pn >gram mi ng an d 
expressions. Second, no error-trapping 
tech niques are available with this release. 
While errors do not cause the system to 
abruptly halt w ithout user recovery, you 
can still be confronted with error mes¬ 
sages that may not be meaningful. Third, 
wizards and more graphical development 
aids would help promote the acceptance 
of this Web development strategy among 
Access developers. 0 


Rick Dobson is president of CAB, Inc., a data¬ 
base and Internet consultancy. You can reach 

him at Rlck_Dobson@msn.com. 
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According to Microsoft, “A UPS is an 
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With up to eight hours' battery life* and full 
multimedia desktop performance, the 
Millennia TransPort™ puts compact, 
no-compromise computing where you need it. 



W ith its exclusive FlexOpt™ dual bay modular design, the 
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touchpad or pointing-stick operation and an infrared port for wire¬ 
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leading Micron Power™ warranty and you have the ideal portable 
computing solution. 
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* 30 days of free Micron supplied software support for Micron desktop systems 

* 30-day money-back policy 

* 24-hour technical support 
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Millennia Transport™ PI 33 


• 16MB EDO memory (48MB max.) 

• 12.1" active matrix color display, 800 x 600 

• 1.2GB removable hard drive 



Business lease $150/month 


• 32MB EDO memory (48MB max.) 

• Motorola® Montana 28.8 fax/modem 

• 12,1* active matrix color display, 800 x 600 

• 1.2G8 removoble hard drive 

• 2nd lithium-ion battery 



Business lease 5163/munth 


Options: 

• With 150MHz Pentium processor..add $200 

• With 2nd 1.2GB removable hard drive .add $599 

• With 2nd 2.0GB removable hard drive .add $699 

• With 16MB DIMM module upgrade .odd $349 

•With3Com®IDBTPCMCIA ..odd $149 


Standard Features 

• !33MHz Mobile Intel Pentium®’ processor 
•Intel 430MX PCI chipset 

• 256KB L2 pipeline burst cache 
•16MB EDO memory (48MB max.) 

• 8X modular CD-ROM drive 

• PCI graphics accelerator, 1MB EDO memory 

• Pick-a-Point' duol pointing devices integrate 
both pointing stick and touchpad 

• Removable EIDE hord drive (1.2GB mox.) 
•3.5" modulor floppy drive 

• Intelligent modular lithium-ion battery 

• 16-bit stereo sound 


• Built-in stereo speakers and microphone 
•2 Type II or one Type III PCMCIA slots 

• S-Video and NTSC video-outputs 

• Headphone, microphone and line-in jocks 
•2 infrared ports: one front, one back 

• Parallel, serial, VGA and 2 PS/2 ports 

• Dimensions: 11.7’x 9.4'*2.0', Weight 6.9 k! 

• Nylon carrying cose 

• Microsoft® Windows® 95 and MS® Plus! CD 

• Microsoft Office Pro 95 and Bookshelf® 95 CDs 
•Kensington’security lock! 

• 5-year/3yeor Micron Power 5 * limited warranty* 
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Pentium 


Designed for 


Microsoft * 

Windows*95 
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3-D for 

EVERYONE 

Seeing isn't believing: 3-D must face 
growing pains before it can become 
essential for business applications. 
By Udo Flohr 


ow rhat low-cost 3-D h reaching our desktops at 
little or no extra cost, cynics might respond with 
a resounding, “So what?” They counter that, 
unless you’re hooked on shoor-’em-up games, 
Iow-cost3-D is just another check-off item from 
board vendors vying for your business. 

But proponents counter rhat 3-D’s potential for general- 
purpose computing is wide open. Just as GUIs and the mouse 
changed the face of computing during the past decade, 3-D will 
bring about new ways of viewing and analyzing data. 

Timing puts the truth somewhere between these two oppos¬ 
ing views. Innovators at places such as Xerox’s Palo Alto Re¬ 
search Center (PARC) are already showing early software de¬ 
signs that use 3-D to add layers of information to databases and 
interfaces, making today’s 2-D software look Spartan by com¬ 
parison, But commercial versions of these products are at least 
a year or two from widespread use. 

In the meantime, buyers beware: Not all the chips, boards, 
and APfs that spawned this year’s crop of low-cost 3-D prod¬ 
ucts will have the ability to run tomorrow’s applications. To 
keep their designs affordable, vendors of low-end 3-D prod¬ 
ucts made some compromises. As a result, some game-opti¬ 
mized chips cannot provide the processing power that profes¬ 
sional-level 3-D accelerators now deliver for simulations and 
CAD applications* 

The bottom line is char today’s low-cost 3-D world is nei¬ 
ther insignificant nor fully formed. This situation forces us to 
look beyond the glittering graphics to make judicious choices 
about 3-D, 

Real 3-D 

How might 3-D eventually change the way in which we work? 
The first phase of mass-market 3-D products will bring tradi¬ 
tional 3-D applications, such as architectural walk-throughs, 
virtual reality, animation, and state-of-the-art games, to main¬ 
stream desktops. Next we’ll see 3-D applied to standard appli¬ 
cations, such as graphics editors, spreadsheets, and even word 
processors. continued 






3-D processing, whether it’s 
implemented in hardware or 
software, has three stages: 

The tessellation phase cre¬ 
ates a description of an object 
and converts it into a set of 
polygons. 

The geometry stage in¬ 


cludes transformation, light¬ 
ing, and setup, Transforma¬ 
tion scales the scene and 
establishes perspective. 
Lighting determines color and 
reflections. Setup decides 
each polygon’s shape. 

Rendering manipulates 
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and the z coordinate for the 
depth value (thez value deter¬ 
mines whether each pixel is 
visible or obscured by other 
polygons). Next a variety of 
shading and texture-mapping 


end graphics engines for pro¬ 
fessional workstations often 
rely on shading, which is ade¬ 
quate for CAD applications. 
Low-cost 3-D cards, howev¬ 
er, use texture mapping for 
more realism. 


algorithms establish the poly- 
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In the past, spreadsheets used visual 
tricks to simulate the 3-D experience. But 
you actually saw and manipulated data in 
2-D space. 


3-D Evolution 



Com petition is prompting games develop¬ 
ers to actively devote resources to 3-D and 
to wade through problems caused by still- 
evolving API standards. 



This hyperbolic view of a Web site p created 
at Xerox PARC, Eats you browse a graphical 
map, It could be adapted for the 3^D brows¬ 
ing of hierarchical data structures* 


To see the 3-D possibilities for general 
business applications, consider the ad¬ 
vanced spreadsheets and databases that al¬ 
ready work in three dimensions* Today 
you can populate a structural cube with 
data and then slice and dice it horizontally, 
vertically, or across a 3-D plane. 

For instance, you might set up a 3-D 
spreadsheet to hold a year's worth of sales 
data, with each 2-D sheet listing the sales 
of a number of products for one month. 
Each layer of the spreadsheet holds infor¬ 
mation for a different month. To view the 
annual sales of a single product, you sim¬ 
ply cut across the cube to retrieve the prod¬ 
uct's data for all 12 months. 

The problem with this approach lies in 
viewing such a data cube on a flat surface. 
Once you cut across the cube, today's 3-D 
spreadsheets simply build a new 2-D view. 
Developers have tried to simulate the 3-D 
experience by addmgslick interface tricks, 
such as drilling down on data by double¬ 
clicking on a functional heading or dis¬ 
playing the data within complicated 2-D 
matrices. 

But in the end, 3-D spreadsheets have 
not met their potential because of the in¬ 
herent weaknesses of working with 3-D 
data in 2-D space. In a true 3-D environ¬ 
ment, you will be able to not only build a 
data cube but also rotate the cube in 3-D 
space and arrange the data in enlightening 
new ways. 


Before that happens, we may see many 
examples of gratuitous 3-D. Developers 
and marketing wizards will concoct spin¬ 
ning logos and other graphical gimmicks, 
eye-catchers with little or no real value. 
But user-inter face (UI) design is evolving 
to grasp 3-D's potential and turn it into 
something useful. 

Whether or not software developers 
quickly turn 3-D into something that is 
useful for business applications, there is 
no doubt that ubiquitous 3-D is on the way. 
Consider Intel's MMX technology, MMX 
adds 37 new instructions to the x86 instruc¬ 
tion set to accelerate multimedia applica¬ 
tions, such as 3-D and 2-D graphics, video, 
audio, speech synthesis and recognition, 
and communications. According to Intel’s 
simulations, we can expect ro see perfor¬ 
mance boosts of between 50 percent and 
100 percent. 

MMX is slated to appear first in a new 
version of the Pentium processor, code- 
named the P55C, which is due early next 
year. Look for MMX support in APIs such 
as OpenGLand DirectX, (For an in-depth 
look at MMX technology, see the text box 
“MMX Accelerates the xS6 ” on page 79,) 
AMD and Cyrix are both planning to sup¬ 
port MMX instructions in their future mi¬ 
croprocessors. 

There are various ways to distribute 3- 
D tasks between the CPU and the graphics 
chip, Graphics boards work with integer 


values; therefore, at the very least, the CPU 
must translate an application’s floating¬ 
point values into integers. 

Most often, the graphics chip works 
as a rendering engine, while tessellation 
(breaking up a 2-D image into polygons) 
and geometry (adding lighting and per¬ 
spective) are left to the PC, For the third 
process! ng step, rendering (adding surface 
characteristics), low-cost 3-D boards often 
economize by combining frame, texture, 
and z-huffers {stored depth values) and al¬ 
locating memory dynamically. 

For example, if an application doesn't 
need a z-buffer (many games do not), the 
available memory can be used for the tex¬ 
ture or frame buffer. Many applications 
set up the frame buffer in main memory, 
which is a mixed blessing: This approach 
saves cost by requiring less memory on the 
card, but it introduces a major bottleneck, 
as hidden surface removal has to be done 
across the PCI bus. 

The majority of high-end 3-D acceler¬ 
ators employ separate buffers for frame, 
texture, and depth information, with each 
buffer having a capacity of at least 2 MB. 
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MMX Accelerates the x86 


T o improve multimedia and 3-D pro¬ 
cessing, Intel’s new MMX technology 
can pack multiple pixels into one regis¬ 
ter and manipulate them with a single 
instruction. In effect, MMX brings a new 
level of parallelism to xB6 processors. 

Instead of adding new physical reg¬ 
isters to the x86 architecture (which 
would slow MMX’s adoption}, Intel re¬ 
uses the existing floating-point (FP) stack 
as logical MMX registers. MMX instruc¬ 
tions use only the 64-bit mantissa por¬ 
tion of the 80-bit FP registers, ignoring 
the 16-bit exponent portion. This yields 
eight 64-bit logical registers without sig¬ 
nificantly altering the x86 architecture. 

MMX instructions can pack several 
data types into these 64-bit registers: 
packed bytes (eight per register), packed 
words (four per register), packed dou¬ 
blewords (two per register), and a quad- 
word (one 64-bit value per register). 
These data types are useful because 
multimedia programs typically work on 
small units of data. For example, a color 
pixel in TrueColor mode, the highest 
commonly used color resolution, uses 
24 bits: t byte for each RGB color, This 
mode allows up to 16.7 million colors, 
more than the human eye can discern. In 
HiCotor mode, only 1 6 bits are needed 
for a pixel. For many graphics applica¬ 
tions, 16 bits is more than enough. 

New x86 processors that support 
MMX will address the new registers as 
MMO through MM7. Instead of treating 
the registers as a stack-as FP instruc¬ 
tions do-MMX instructions can access 
the registers directly. When switching 
back and forth between FP and MMX 
instructions, the existing FSAV instruc¬ 
tion saves the state of the registers, and 
the usual FRSTR instruction restores the 
values. This keeps MMX technology 
compatible with existing OSes, which 
frequently must save and restore the reg¬ 
isters when context-switching between 
multitasking applications. 

The downside is that programmers 
can’t mix FP and MMX instructions to¬ 
gether because they need the same reg¬ 


isters. But this is not as significant as it 
sounds, since multimedia programs typ¬ 
ically perform their FP operations before 
displaying the data. (Rendering relies 
more heavily on integer instructions.) 

MMX introduces a set of general-pur¬ 
pose integer instructions that use the sin¬ 
gle instruction/multiple data (SIMD) par¬ 
adigm. One instruction processes the 
multiple data in the packed registers.This 
parallelism increases performance. Inci¬ 
dentally, this concept is not new at Intel. 
Years ago, the now-obsolete 1860 RISC 
family featured a similar technology, 
called Pixel Addressing Extension (PAX). 

Another feature of the new instruc¬ 
tion set, para He I-com pare operations, 
could improve performance by elimi¬ 
nating branches. (Modern processors 
try to predict branches, but a mispre¬ 
diction means a penalty of several pro¬ 
cessor cycles.) Combined with packed 
data features, para I lei-com pare opera¬ 
tions are useful when, for example, you 
want to combine or overlay two images. 


The MMX instructions are similar to 
those in Sun's Visual Instruction Set 
(VIS) for the UltraSpare. VIS also packs 
registers and uses the FP registers. But 
it has a lot more to offer than MMX: 32 
new registers (comparedto Intel's eight), 
accelerated video decompression with 
discrete Gosine transformations, more- 
powerful addressing modes, pixel mask¬ 
ing, and a highly specialized set of oper¬ 
ations that greatly accelerates motion 
estimation when compressing MPEG 
video streams. 

MMX isn't Intel's only new approach 
to accelerating 3-D, Another new ex¬ 
tension for 3-D accelerators is the Ad¬ 
vanced Graphics Port (AGP).To evenly 
distribute main-processor tasks and 
graphics-chip tasks, the AGP creates a 
new data path for data transfers between 
main memory and the graphics card’s 
frame buffer. By skipping the PCI bus 
altogether, AGP can theoretically allow 
read and write transfers at speeds up to 
400 M8ps r according to Intel* 


Parallelism Speeds Performance 
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O MMX instructions can pack 16- T 32-, or 64-bit values into tbe 64-bit MPrtX registers. 
Here, eight 8-bit graphics pixels are packed into a single register. 

When an MMX instruction executes, all eight pixel values in each MMX register are 
processed simultaneously. (Here, the instruction compares pixels m registers I and 
2 for equality.) 

© The results of the comparisons. The parallelism gained by having a single MMX 
instruction process multiple pixel values is faster than if separate instructions had 
to be issued for each comparison. 


However, the cost of buffer memory alone 
keeps these products out of the mainstream 
market. 

The 3-D Hardware Wave 

Although 3-D accelerators divvy up pro¬ 
cessing tasks in similar ways, 3-D chip ar¬ 
chitectures can vary considerably. Some 


chips are programmable, such as Rendi¬ 
tion's RISC-based Verite and Chromatic’’s 
Mpact, which uses a verydong-instruc- 
tion-word (VLIW) architecture. Two oth^ 
er programmable chips, the TM-1 from 
Philips and the Mfast from IBM, were not 
yet shipping at press time. 

The performance of programmable 


3-D chips depends to a large extent on the 
low-level software that drives them. Both 
Rendition and Chromatic currently sup¬ 
ply such firmware. OEMs that write their 
own low-level software can enhance these 
processors with new features, data for¬ 
mats, or algorithms. 

The Mpact’s Mediaware microcode 
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Aviation Week Group publications and 
electronic products comprise the mo&L extensive 
family of leading mforim'rion services in the 
global aviation and aerospace industry. Every 
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AVIATION WEEK GROUP 


If you are an advertiser, youII find the A^ktionJ 
Week Group has the media to match your 
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140+ countries 
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3-D Anatomy 


Geometry engine 

* Transformation 

* Lighting 

* Clipping 


Host, 



Display 

^Screen 

controller 



A The host interface provides 
a 32-bit direct connection to the 
host bus (e.g. T PCI} without 
requiring any extra logic (known 
as a glue less Interface). The 
architecture can also support 
bus mastering so that main 
memory can provide polygons 
and textures without incurring 
overhead from the host CPU, 

B The geometry engine 
handles scaling, rotation, 
lighting, and clipping. Generally, 
it transforms the 3-D world 
description and prepares it for 
rasterization, A dedicated 
geometry processor offloads 
these tasks from the host CPU, 

C The z-buffer c a Ic u I ates th e 
depth coordinate for each pixel. 

B The fexf ure buffer maps 
stored texels (textured pixels) 
to output pixels. 

E The memory controller 
manages all video RAM 
requirements. The controller 
coordinates different memory 
strategies (e.g.. allocating a 
shared memory pool among the 
z-, texture, and frame buffers), 
depending on the 3-D 
architecture. 

F Some multimedia chips 
Integrate motion video 
acceleration into a single 
architecture. The video 
accelerator off-loads scaling and 
color-conversion tasks from the 
host CPU, 


modules allow systems designers to enable 
or disable specific functions—such as 3 - D 
graphics, videoconferencing, and telepho¬ 
ny—to create a single hardware design 
with a number of different personalities. 
Unitke the Mpact, the Verite was designed 
specifically for 3-D acceleration. It includes 
a hardwire “pixel pipeline” for critical 3-D 
operations, such as texture mapping and 
blending, while the RISC core is responsi¬ 
ble for geometry setup and filtering; this 
relieves the CPU of the majority of the 3-D 
work load. 

Hard-wired solutions, such as those 
from Nvidia, 3 Dfx Interactive, and3Dlabs, 
sacrifice this flexibility but often achieve 
higher performance. As APIs and other 
standards evolve, customers must depend 
on these vendors to update their designs 
quickly or, in some cases, to develop new 
software drivers to support the emerging 
standards, 

Nvidia’s NVI requires additional de- 
veloper support because of its proprietary 
cu rve primitive. Instead of building curved 
surfaces from small polygons, the NVI 
generates curves directly to dramatically 
improve performance when an applica¬ 
tion requires textured curves. The draw¬ 
back is that developers must port appli¬ 
cations to the Nvidia chip before they can 
take advantage of these curve primitives. 

Many of the graphics companies now 
offering low-cost 3-D chips and boards 
have been selling to the 2-D graphics mar¬ 
ket for years. They offer their customer 
base a terrific advantage: The new 3-D 
chips are pin-compatible with the previ¬ 
ous generation, so the 3-D chips can slip 
into a proven card design. For example, 
the S3 Virge is pin-compatible with the 
popular S3 Trio64V+. On the downside, 
not all of these mainstream graphics ven¬ 
dors have the expertise of the established 
3-D companies, 

3 Dfx is one of the few companies in the 
low-cost 3-D market with a strong 3-D re¬ 
sume, The firm has made a business of re¬ 
placing the expensive proprietary engines 
used in dedicated arcade machines with 
high-performance Pentiums. Focusing on 
this specialty, 3 Dfx has designed a dedi¬ 
cated 3-D chip that delivers impressive 3- 
D acceleration but lacks integrated func¬ 
tionality, such as standard GUI acceleration 
and motion-video playback. 

A dedicated 3-D solution does not re¬ 
place a PC’s graphics card; instead, it com¬ 
plements it with a “pixel pump” that works 
in parallel with the graphics accelerator 


that’s on a separate PCI board. After the 
3-D chip calculates the pixels, they pass 
across the PCI bus to the graphics card. 
Like the 3 Dfx Voodoo Graphics accel¬ 
erator chip set. Video Logic’s Power VR is 
a dedicated 3-D chip that requires an exist¬ 
ing graphics accelerator. To compete with 
integrated solutions, 3 Dfx has formed a 
partne rs hip with Al 1 ia nee sem i co nducto r 
to combine the Voodoo with Alliance’s 
ProMotion graphics controllers. 

Bring on the Boards 

Now that 3-D chips are appearing on com¬ 
mercial boards, we are seeing some 3-D 
warts along with the glitter. One particu¬ 
larly unpleasant surprise is that 3-D accel¬ 
eration in many low-cost boards works 
only in one mode—namely, at a resolution 
of 640 by 480 pixels with 64,000 colors. 
This is fine for play, since today’s 3-D 
games don’t require any more screen real 


estate than that. Bur this situation will 
eventually change. As more business ap¬ 
plications use 3-D, 640 by 480 is becom¬ 
ing all but useless, and switching back 
and forth between resolutions quickly gets 
tedious. It’s better to instead consider 
cards that accept additional memory to 
support 3-D acceleration at 800 by 600. 

Many vendors bundle games with their 
3-D boards. Some of these games use spe¬ 
cial features of that vendor’s hardware; 
we’ve even heard of programs that use a 
high-level API, such as Microsoft’s DirectX 
family of interfaces, and still use hardware 
references to stop users from switching 
horses. In addition, games developers are 
fond of squeezing every last bit of perfor¬ 
mance out of the hardware. 

Since the jury is still out on how much 
of a performance penalty the multiple soft¬ 
ware layers in Microsoft’s 3-D APIs will 
inflict, some people might be tempted to 
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-D Chip Features 






ATI 

Rage 

3Dfx 

Voodoo 

3Dlabs Chromatic 
Permed i a Mpact 

Matrox 

MGA-1G64SG 

Nvidia Oak 

NV3 OTI64311 

Rendition 

Write 

S3 

Virge 

Trident 

T3D9695 

VideoLogic 

PowerVR 

Memory/buffering 
Memory required {MB) 

1 

2 

2 

2 

2 

2 T 

2 

2 

2 

2 

Memory type 

SGRAM EDO 

SGRAM 

RDRAM 

SGRAM 

SGRAM EDO 

EDO 

EDO 

SGRAM 

EDO 

Texture buffer 
required 


✓ 



✓ 

✓ 




✓ 

I -buffer required 

✓ 

✓ 




✓ 





3-D features 

Antialiasing 




✓ 


✓ 

✓ 




Trilinear filtering 

✓ 

✓ 


✓ 



✓ 

✓ 

✓ 


Subpixcl positioning 

i/ 

✓ 

✓ 

✓ 


✓ ✓ 

✓ 

✓ 


✓ 

At m osp heri c effects 

✓ 

✓ 


✓ 


✓ 

✓ 

✓ 


✓ 

Integrated features 

2-D acceleration 

✓ 


✓ 

1/ 


✓ i/ 

✓ 

✓ 

✓ 


Video acceleration 

✓ 


✓ 

V 

✓ 

✓ ✓ 


✓ 



RAM D AC 

✓ 




✓ 



✓ 

✓ 


Video out 

Optional 



Optional 

✓ 



✓ 


All chips support the following features: 

Alpha blend mg Ritering [point-sampled, bilinear) 

Dithering Graphics primitives (points, lines, triangles) 

Double-buffering MIP mapping 

✓ = yes. 

PCI interface (glueless) 
Perspective correction 

Raster ing 

Shading [flat, Gouraud) 

Textures 


bypass them. In the long run, only hard¬ 
ware and software that supports the rele¬ 
vant APIs will survive. Until then, shop¬ 
pers should select a board that has all the 
drivers needed for it to perform with the 
software they expect to use. 

If you have a high-performance graph¬ 
ics board and just want 3-D acceleration, 
then something like VideoLogic’s Power- 
VR, working in parallel with the main graph¬ 
ics board on a separate PCI card, could be 
an ideal solution. 

Nonstandard 3"D 

Currently there are about 50 APIs for 3-D, 
This situation is not conducive to match¬ 
ing the hardware flood with the ground 
swell of cool mass-market applications. 

APIs—the libraries of boilerplate rou¬ 
tines that define standard sets of graphics 
functions—give programmers “hooks” 
into an otherwise-dosed environment, 
such as an OS, a database, or hardware driv¬ 
ers, In the 3-D arena, APIs also function as 
an isolating layer to protect applications 
programmers from the idiosyncrasies of 
proprietary hardware, continued 


3-D Glossary 

• Alpha blending: Support for true object 
transparency in hardware. An alpha value 
defines the transparency of each pixel. The 
accelerator takes this transparency value 
into account when drawing objects, perhaps 
by blurring an object when it passes behind 
a transparent object or changing the color of 
a transparent foreground object to match that 
of a background object. 

• Antialiasing: An antialiasing algorithm 
will slightly blur diagonal lines and other 
effects to better simulate s smooth tine. 

• Atmospheric effects (fogging and depth 
cueing): Fogging creates a haze over a scene. 
Depth cueing changes the color and hue of 
an object in accordance with the object's dis¬ 
tance from the viewer. 

• Bilinear versus point-sampled filter¬ 
ing: To interpolate pixels, some low-end 3-D 
algorithms take the nearest adjacent pixel 
(i.e. f the nearest neighbor sampling) and rep¬ 
licate its color. Small on-screen movements 
can cause full pixels to change color, caus¬ 
ing aliasing and unwanted screen artifacts. 
Bilinear filtering averages the 4 nearest tex- 
ets (textured pixels) to interpolate a pixel, pro¬ 
ducing a higher-quaiity image 


• MtP mapping: When a texture is applied 
to an object, it often has to be resized or 
stretched to fit. This process degrades the 
texture image. MIR mapping creates three 
or more copies (called Ml P levels) of the tex¬ 
ture, each of a different size, so that the best¬ 
fitting copy can be used, 

• Perspective-conect texture mapping: 
Texture maps that continually change to 
match the perspective of the viewer. 

• Sub pixel positioning: If a line does not 
run directly through a pixel, it must be moved 
to the nearest one, which introduces posi¬ 
tional error. Pixels can be broken down into 
smaller subpixels in memory so that the line 
can be drawn to the nearest subpixeL 

• 2-D and GUI acceleration: If your 3-D 
accelerator also acts as your primary graph¬ 
ics card, make sure that it supports 2-D and 
GUI acceleration. Otherwise, the perfor¬ 
mance of your standard Windows applica¬ 
tions will degrade noticeably. 

• Video acceleration: If your applications 
include motion video, look for an accelerator 
that supports hardware video acceleration. 
Video acceleration performs color-space con¬ 
version and scaling in hardware, removing 
that chore from the host CPU and improv¬ 
ing the quality of video clips. 
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3-D for Everyone 


The three leading API contenders for 
mainstream 3-D are OpenGL, QuickDraw 
3D (QD3D), and Direct3D. The latter has 
the advantage of Microsoft’s marketing 
might, while the cross-platform capabili¬ 
ties of the other two make them important 
for developers not tied to Windows. 

OpenGL originated as the Graphics Li¬ 
brary for the Silicon Graphics* Inc. (SGI), 
Iris graphics systems. It’s the oldest of the 
three APIs and now has the broadest base 
among Mac, PC, and Unix developers. It 
focuses on drawing 2-D and 3-D objects 
quickly and is generally more low-level 
than the other two APIs. 

For instance* it does not include com¬ 
plex predefined objects, automatic shad¬ 
ows* ray-tracing, or radiosity functions. 
It’s currently the undisputed standard for 
scientific and engineering applications, 
and it is associated more with high-end 
CAD, simulation, and visualization than 
with photo-realistic games. In a move to 
broaden the API's appeal from the profes¬ 
sional market to general-purpose desk¬ 
tops* SGI recently teamed up with Sun Mi¬ 
crosystems to develop CosmoGL, which 
is a variant of OpenGL that speeds texture 
mapping for 3-D Web applications and 
games in Windows 95 and NT, 

OpenGL offers an impressive* if basic, 
array of approximately 120 functions for 
polygon shading, rotation, scaling, atmos¬ 
pheric effects, depth cueing, and other 
functions. But OpenGL lacks the object- 
on en ted design of QD3D and Direct3D. 
You use the API as a state machine^ which 
means that parameters “stick" until you 
change them. This saves work for devel¬ 
opers, bur nasty bugs can arise if the pro¬ 
grammer forgets to save states and restore 
them when exiting from a routine, 

OpenGL uses a client/server model, so 
it enables you to process compute-inten¬ 
sive tasks m a distributed environment. Be¬ 
cause it does not include windowing func¬ 
tions* It works independently of the UL It 
attaches to OSes and GUIs through exten¬ 
sion libraries. 

OpenGL is complemented by Open In¬ 
ventor, a higher-level, object-oriented li¬ 
brary. You can use Open Inventor as a lay¬ 
er above OpenGL to add features such as 
geometry, motion and lighting, and ma¬ 
terial editors. Like OpenGL, Open Inven¬ 
tor has been licensed to other companies. 
For instance, the Virtual Reality Model¬ 
ing Language (VRML) format for virtual 
worlds on the Internet is based on Open 
Inventor. continued 


Why Memory Matters 


fc A emory and memory speed play 
IVIpivotal roles in how realistic 3-D 
looks on our screens. Ifs important for 
the CPU to write pixel data to the 
image buffer quickly, but it's much 
more critical for the graphics-board 
circuitry to get data out to the screen. 

The old VGA standard of 640- by 
480-pixel resolution required atotal of 
307,200 pixels; at 16 colors, these 
pixels fit into 153,600 bytes of memo¬ 
ry. A reasonably fast graphics driver 
would fill that memory in about a tenth 
of a second using a memory band¬ 
width of 1.5 MBps. Because VGA 
uses a vertical-refresh rate of 60 Hz, 

150 KB of image memory had to be 
output to the screen 60 times per sec¬ 
ond, resulting in a memory bandwidth 
of just of over 9 MBps on the video 
side. 

The situation heats up considerably 
for the modern resolutions of SVGA 
and better. To accommodate a moder¬ 
ate 1024 by 768 pixels at 65,536 col¬ 
ors (16 bits per pixel), the image buffer 
has to hold about 1.6 MB of data. 
Thus, the CPU needs a bandwidth of 
16 MBps to write data to the graphics 
board. This is no big deal on the PCI 
bus, which can handle up to 60 
MBps. But to get the image out to the 
screen at an ergonomically correct 75 
times per second, the board must 
read from its image memory at 120 
MBps. For 1280 by 1024 resolution, 
you need a sustained throughput rate 
of 196 MBps. 

How memory delivers this perfor¬ 
mance depends on the bus width 
used in the graphics card’s design. 
Basically, more memory bandwidth 
can be achieved either with faster 
memory chips or by using several 
chips in parallel. ISA-bus graphics 
boards and their chips were generally 
designed for a data-bus width of 16 
bits; to support high screen resolu¬ 
tions, you need fast video RAM 
(VRAM). 

VRAM chips are dual-ported: To the 
graphics chip, they look like standard 
DRAMs, but a second port is used for 
output. Thus, data can be read and 
written simultaneously; screen 
updates do not result in lost cycles. A 
recent development. Window RAM 
(WRAM), is basically faster VRAM 
enhanced with special graphics fea¬ 
tures, such as accelerated, aligned 
fills and moves. 


Given that memory comes in a fixed 
bus width, watch out for boards that 
support a bus width of 64 or 128 bits 
but are sold in economy versions 
where only half the memory is fitted. 
For example, a 1 20-bit board might be 
designed for 4 MB of RAM, needing 
eight memory chips, each with a bus 
width of 16 bits. If only 2 MB is 
installed, which degrades the bus 
width to 64 bits, you effectively end up 
with a lower-performance, 64-bit 
board. Of course, you can install the 
missing memory later. 

Modem boards, which transfer data 
at 64 or even 128 bits in parallel, can 
actually use slower, less expensive 
memory. For example, board design¬ 
ers can combine standard extended 
data out (EDO) RAM with a 64-bit 
bus to achieve a throughput of 240 
MBps. Burst EDO RAM delivers 
about 400 MBps. 

Memory manufacturers have come 
up with a variety of special designs for 
even-faster throughput, needed for 
larger color palettes. Some designers 
put several chips in a single housing 
and combine them with logic circuitry 
that allows overlapping access. Each 
unit works at the speed of standard 
DRAM, but parallelism increases 
throughput. All the variations of 
DRAM described below are single- 
ported. 

Synchronous DRAM (SDRAM) and 
synchronous graphics RAM 
(SGRAM) are available from several 
sources and have already found a 
flock of followers in the graphics-con¬ 
troller industry. While DRAM needs 
several special strobe signals, syn¬ 
chronous RAM can handle the memo¬ 
ry clock directly. At a bus width of 64 
bits, SDRAM can support bandwidths 
up to 640 MBps. SGRAM adds fea¬ 
tures that accelerate graphics perfor¬ 
mance, such as block write (which is 
useful for video). 

Multibank DRAM (MDRAM) com¬ 
bines eight 32-KB banks into blocks 
of 256 KB. It supports 500-MBps 
throughput. Tseng Labs 1 ET6000 
graphics chip sports a special 128-bit 
MDRAM interface, yielding up to 
1000 MBps. 

Rambus DRAM (RDRAM), a gener¬ 
al-purpose memory design, has a bus 
width of only 8 bits and therefore 
needs a very high memory clock of 
250 MHz. Transfers reach 500 MBps. 
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Mode) 

CRT type 

Horizontal 

Frequency 

Vertical 

Frequency 

Resolution 

(Max.) 

Front panel 
control 

Option 

Ml 448 

1470,28 

30-50KHZ 

50-90HZ 

1024X768 

analog 


Ml 450 

1470,28 

30-50KHz 

50-90HZ 

1024X768 

digital 

speaker 

M15S8 

1570.28 

30-56KHz 

50-90HZ 

1024x768 

analog 


Ml 565 

1570,28 

30-69 KHz 

5G-90HZ 

1280x1024 

digital 

speaker 

Ml 568 

1570.28 

30-69KHZ 

50-90HZ 

1280X1024 

digital OSD 


Ml 764 

1770.39 

30-69KHZ 

50-90HZ 

1024x768 

digital 

speaker 

Ml 765 

1770.28 

30-69KHZ 

50-90Hz 

1280x1024 

digital OSD 

speaker 

Ml 785 

1770.26 

Diamondtron 

24-85KHZ 

40-100Hz 

1600x1200 

digital OSD 

speaker 


g GrecU \isual Color 




Announcing GVC's 
CltEAyiSQN professional 
color monitor series! 

In today's graphical computing 
environment, a high quality 
affordable monitor 
is essential in keeping up with 
the demands of 3D graphics, 
animation, and Internet 
browsing, 

GVC's new line of professional 
monitors offer you state 
of the art features such 
as On Screen Display (OSD) 
for easy adjustment. 

Our high-resolution, 
high-contrast screens bring 
you exceptionally vibrant colors 
and crystal clear 
images. 


More importantly t 

from our extensive experience 

as a world wide 

top tier OEM supplier, 

we are able to provide you with 

exceptional values! 


To find out more y 
please contact us at 
8F t 80, Sec , 2, An-Mo Road\ 
Taipei, Taiwan, R. O. C, 
Tet:886-2- 701-2226 
Fax:886-2-704-0338 
E-Mail: monitor® g vc. com, tw 


visit us at COMDEX Fall, Booth #: S-3544 


Cycvc 


GVC CORPORATION 

DISPLAY BUSINESS UNIT 



FCC BZT 

CLASS B CLASS B 


DHHS ft® ce 
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3-D for Everyone 


QD3D, which premiered in early 1995 
as a graphics extension to the Mac OS, 
now includes Windows support. Because 
QD3D is fully object-oriented;, new object 
instances can inherent complex features 
(including lighting, geometry, and tex¬ 
tures) to simplify the construction of 3-D 
images* 

QD3D stores scene and object infor¬ 
mation with its own portable data format, 
which is called 3D Metafile (3DMF); it 
offers a choice between a compact binary 
and a human-readable version and sup¬ 
ports the cutting and pasting of 3-D objects 
via the Clipboard, You can store QD3D 
objects in image databases and use simple 
drag-and-drop techniques to move objects 
from the database into a 3-D scene. 

QD3D includes standard 3-D primi¬ 
tives, bur, unlike OpenGL, it knows about 
complex geometry, such as nonuniform 
rational B-splines (NURBS). Its extensible 
architecture enables you to add new soft¬ 
ware-rendering engines and access hard¬ 
ware accelerators. Another nice detail is 
the interactive tenderer, which lets you see 
and manipulate objects directly during de¬ 
sign. Many applications let you work with 
the interactive Tenderer directly. 

For developers who*d rather work with 
a low-level, but still hard ware-indepen¬ 
dent, 3-D API, Apple offers the Rendering 
Acceleration Virtual Engine. RAVE can act 
as a plug-in module within QD3D to pro¬ 
vide a hardware abstraction layer (HAL). 
RAVE includes basic graphics primitives; 
however, it doesn’t offer high-level func¬ 
tions, such as the importing of objects. like 
QD3D, RAVE supports Macs and Windows- 
based machines. 

Microsoft’s Direct3D, the latest mem¬ 


ber of the DirectX family of interfaces, is 
part ofa three-layered structure (Directs D 
itself is actually the middle layer). The low¬ 
est layer is the HAL, which contains the 
hardware-specific device drivers. Above 
that is the low-level API layer, which grants 
access to hardware features while main¬ 
taining hardware independence* The lay¬ 
er above it con tains Microsoft’s own high- 
level API, previously known as Reality Lab 
(which was snagged in Microsoft’s acqui¬ 
sition of RenderMorphics). This highest 
layer can also accept other APIs as plug-ins, 
including OpenGL* Above these three lay¬ 
ers is the applications layer; below them 
lies the hardware. 

Applications built on the DirectX fam¬ 
ily can query the system to determine what 
functions are implemented in hardware* 
For functions that are not supported, the 
application might substitute a simpler al¬ 
gorithm. However, Direct3D can also em¬ 
ulate any function in software, thanks to 
the Hardware Emulation Layer (HEL). 

Like QD3D, Directs D offers a clean, 
o b ject- o n e nted, exte n si b l e arch t tectu re. 
What functions are actually available de¬ 
pends to some extent on the high-level 
layer. With the default Reality Labs API on 
top, DirectiD is not as versatile as QD3D 
because it lacks basic 3-D objects, such as 
cylinders, spheres, and cones. Still, it offers 
functions that go beyond OpenGL*s, in¬ 
cluding animation features, which are par¬ 
ticularly useful for games developers. Di¬ 
rect D’s main drawback it that it’s limited 
to Win 95* 

The 3’D Future 

Eventually we may take 3-D for granted, 
much like gigabyte-capacity hard drives 


API 

Strengths and Weaknesses 

OpenGL 

+ Supports Mac, PC, and Unix 
developers. 

+ Quickly draws 2-D and 
3-D objects. 

+ Offers an impressive array of 
rendering functions. 

- Not object-oriented. 

QuickDraw 3D 

+ Supports the Mac OS and 
Windows, 

+ Fully object-oriented. 

+ Lets you drag and drop objects 
into a 3-D scene. 

+ An interactive Tenderer manipu¬ 
lates objects during design. 

Direct3D 

+ A member of the DirectX family 
of interfaces. 

+ Offers a clean, object- oriented, 
extensible architecture. 

— Not as versatile as QuickDraw 
3D, because it lacks some basic 
3-D objects. 

■ For Windows only* 


and 16 MB of memory. However, because 
3-D adds complexity to applications, it will 
take a fair amount of time for software de¬ 
velopers to master the technology. There¬ 
fore, we probably won’t see 3-D hit criti¬ 
cal mass until 1997 or later. Until then, only 
games publishers, who stand to profit first 
and most by 3-D, will be willing to devote 
significant resources to the development 
of 3-D. 

Just like the GUI-enhanced software 
that seemed so cumbersome to users for 
many years, 3-D will suffer many devel¬ 
opment blunders along the way before 
killer 3-D apps emerge and 3-D U J elements 
become as natural and efficient to use as 
today’s dialog boxes and scroll bars. And 
as 3-D becomes pervasive, business users 
will need, rather than just want, 3-D en¬ 
hancements* 0 


Udo Fhbr is a BYTE contributing editor based 
in Hannover, Germany . You can reach him at 

IIohr@dfn.de. 
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ATI Technologies, Inc* 
Thornhill. Ontario, Canada 
(90S) 882-2600 
fax; (90S) 882-2620 
http://w w w.atitcch .ca 

Chromatic Research, Inc* 

Sunnyvafe.CA 

1415)254-0729 

http:// w w w.ch romafic.com 

Matrox Graphics, Inc. 
Dorvai. Quebec, Canada 
(800)351-1408 
(514) 969-6320 
fax: (514)969-6363 
http ://w w w.m atrox.com 

Nvidia 
Sunnyvale, CA 
(408)720-6100 
fax: (406) 720-6111 


Oak Technologies 
Sunnyvale. CA 
(415) 962-9550 

Rendition, Inc. 
Mountain View. CA 
(415)335-5900 
http://w w w.rend itio n.com 

S3, Inc, 

Santa Clara* CA 
(406)960-5400 
fax: (406) 980-5444 
http://vyww-S3.com 

3Dfx Interactive 
Mountain View, CA 
(415)934-2400 
fax:(415)934-2424 
info@3Dfx.com 


3Dlabs, Inc. 

San Jose, CA 
(408)436-3455 
fax: (400) 436-3458 
h ftp://www.3Dlabs.ca m 

Trident Microsystems 
Mountain View, CA 
[415)691-9211 

VideoLogic, Inc. 

San Bruno, CA 
(600)578-5644 
fax:(415)875-4167 
http://w w w.vi d c oiogi c-com 
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Professional 
studio quality video 
for your PC, 


CD qualify audio 
with perfect Up 
synchronization, 

JJ 3 32} 1J 3 3 


Real-time 

video-overlay, 

l)^iiiiU£5.y 


Optimal hard 
disk usage, 

}j 3 32133 3 


High-speed 
video editing, 

JJ332JIJ33 


miroVIDEO DC3B PCI 
bus mastering provides 
the fastest data rates 
(up to fi MB/sec), 
the highest resolution 
(4:2:2 YUV TrweColor) 
with the best image quality 
(3.5:1 compression). 


miroVfDED DC3D 
integrates audio with 
video on a single 
board so you don't 
miss a heat. 


miroVIDEO DC3Q 
displays full-motion 
video directly on the 
PC monitor at all 
times. True WYSIWYG 
video during capture, 
edit and prlnt-to-tape. 


miroVIDEO DC30 has 
fully adjustable video 
resolution and 
compression settings 
to provide Hie best 
video quality in the 
space available. 


Professional digital video 
and audio editing system 

► PCI bits mastering technology, for the 
fastest data rates up to 6 MByte/sec. 

► On-board CD audio 

► Ready for Windows 95 

► Input and output for S-VHS, HiB, VMS, Videos 

► All standards: NTSC, PAL, Secam at CCIR 601 
pixel format and square pixels 



miroVIDEO DC30 


miroVIDEO DC3Q has 
specialized hardware 
and world-class drivers 
lo accelerate video 
editing software - 
up to 10 limes faster with 
Adobe Premiere software 
during ' make movie" and 
"preview edi! ’ mode. 
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How to Tame 
Big Networks 

Whether you’re designing, simulating, 
or maintaining extra-large networks, 
smart software tools can help. 

uantity has a quality all its own. While running a 10- 
node network might be challenging, and handling 
a 100-node network might be absorbing, designing 
and maintaining a 1000-plus-node network are har¬ 
rowing tasks. The larger the network, the more likely it is to con¬ 
tain a variety of hard ware platforms, OSes, connection schemes, 
and protocols that span countries and continents. In shorty bring¬ 
ing order to this potential chaos is more than a single, mortal ad¬ 
ministrator can handle. 

The mega-network administrator’s primary concern, of course, 
is how to foist off this crushing burden. The good news here is 
that tools exist just for this purpose. 

For example, designing a large network or adding onto your 
existing behemoth can be taxing, since you have to consider so 
many parameters, including throughput, location, compatibil¬ 
ity, size, and budget. New graphical tools let you assemble big 
networks from databases of components as if you’re piecing to¬ 
gether Tinkertoys—and smart Tmkertoysat that, since some of 
these tools can tell you if you’re making blunders such as using 
an underpowered server for an engineering workgroup. 

If instead of designing a network from scratch you must in¬ 
tegrate rwo existing networks, modeling tools can give you the 
big communications picture* Some products make you get your 
hands dirty and fill in all the derails about the components your¬ 
self, while others, using “automatic discovery,” quiz the myriad 
components and construct a model for you* 

With so many interconnected components to watch over, main¬ 
tenance might be your biggest headache* Most network-admin¬ 
istration centers look like NASA Mission Control, w T irh all their 
flickering monitors, each tuned to specific hardware compo¬ 
nents. Enterprise management systems can reduce the number 
of monitors you have to stare at each day, and they also consol¬ 
idate information that logically belongs together. Event-corre- 
lation capabilities can even figure out automatically that, yes, it 
was that iffy router on the thirteenth floor that just triggered 
the 42 irate calls the help desk just fielded. 

The harried system administrator is no longer alone in the 
battle to keep a company's information electrons flowing effi¬ 
ciently. And that can bring some quality to the business of han¬ 
dling al 1 that q uantity 1 . - Ed m u n d X. Dei esu s 



Design...93 

Designing or changing large networks 
with graphical tools can produce 
viable plans that meet your 
goals of performance, 
compatibility, 

SNMP devices an< % budget. 



n SNMP agents monitor 
device status and report 
to network management 
systems. 

I 

Element management 
systems gather status of 
specific types of network 


SNMP devices devices and display it for 





SNMP devices 



Enterprise management 
systems run many element 
management systems to 
provide the "big picture" of 
the entire network for the 
network administrator. 



Maintenance... 107 

Network management is simpler with 
devices that report their own status and 
with systems that consolidate and sim¬ 
plify the presentation of network status. 
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"We’re net using this 
server farm: too 
expensive, too many 
additional complications. 


“We*re going to use a single 
server: simpler, less 
expensive in the long run. 11 


Faking a full hard dish can 
expose unexpected 
consequences. 


Simulating a broken 
connection can test 
backup systems. 


How do SO additional 
clients impact toe system 
throughput? 


Simulation... ioi 



pi..r; 

f=^ 



J 





Simulation brings your big picture to 
life, allowing what-if scenarios that 
you pray will never happen. 
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FLEXIm® 

The Elegant Solution 

You don’t have to use the brute force of a 
baseball bat-or dongles for that matter - 
to make sure only licensed, paying users 
have access to your software* There’s a 
much more elegant and cost-effective 
solution: FLE Xlm from GLOBEfrofer* 

The De Facto Standard 

FLEX/m is bundled in over $15 billion of 
installed UNIX and Windows' software 
produas, making it the de facto standard in 
license management. And in 1995 alone, 
FLE Xlm was used to ship over $3 billion 
in software licenses over the Internet* 

That makes it the de facto standard in 
electronic commerce for software, too. 

Even Works With Dongles 

If you still want to use dongles, FLEX/w 
significantly reduces the number you need 
at a customer site by allowing low-cost 
dongles to be used as “network dongles,” 
and by sharing dongles across different 
products. 

Your Customers Will Like It 

In an independent survey, users preferred 
FLEX/m eighteen-to-one over other 
license managers. And all of us know 
customers really don’t care for dongles* 
With FLEX/??/, your customers 
benefit from: 


Floating licenses- 

allowing licenses 
to be shared over 
a network, while 
fairly compen¬ 
sating the 
vendor with a 
higher price 
per license* 

Fully functional evaluation software 
while the vendor knows the software 
will stop after a specific date* 

■ Built-in license compliance - 
customers don’t need to buy expensive 
license metering utilities to verify they 
comply with vendor license terms* 

* Installing software where it is most 
appropriate from a hardware 
or administration perspective, 
while protecting your software. 

Windows f UNIX and Java 

If your company develops products on 
multiple platforms, you should know 
FLE Xlm runs on Windows, UNIX and Java* 

For More Information 

Call us at 408-3 70-2800, email us at 
info@globetrotter*com or visit our 
website at http://www*g]obetrotter.com. 
Well be happy to arrange a demo and 
show you how to make sure all your users 
are licensed* 


Key Features: 

With FLEXIm 
you can: 

• Limit software 
use to licensed 
users 

• License software 
in new ways 

to gain new markets and customers 

* Leverage the Internet and CD-ROMs 
to increase sales while reducing selling 
and manufacturing expenses 

* Reduce the cost of product evaluation 
programs 

* Significantly reduce the use of 
expensive dongles 

Ask about our white paper on 
Electronic Commerce 
For Software 

GLOBE trotter 

Electronic Commerce 
For Software " 

h tip; // vvww.gl obe trotter. co m 
Email: infotaglobetrotrerxom 

Telephone 408-370-2800 

Fax:408-370-2884 
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Forget pencil and paper: Today’s intelligent tools do 
the design work for you. By Nathan J. Muller 

Design and Conquer 


“Intelligent” Icons Add a Dose of Reality to Designs 

Printer A 


Workstation B 



Two 4-GB hard drives 


Server C 



With sortie network design tools, hardware icons contain 
configuration information about the components they represent. 


xperience tells us that a prop¬ 
erly designed network can 
help an organization improve 
customer service, pursue new 
business opportunities, and respond 
faster to market forces. But large net¬ 
works, often supporting tens of thou¬ 
sands of users worldwide, present special 
design challenges. Typically, such behe¬ 
moths consist of a dizzying array of trans¬ 
mission facilities, LAN technologies, pro- 
tocols, and standards—all cobbled 
together to meet the differing needs of 
workgroups, departments, branch 
offices, divisions, subsidiaries, and, 
increasingly, strategic partners, suppliers, 
and customers. 

As if this complexity were not enough, 
big networks are usually in a state of flux. 
Corporate requirements, technologies, 
and standards change over time. Carri¬ 
ers introduce new services. Vendors offer 
new and better products. With continu¬ 
al moves, adds, and changes, a company’s 
traffic patterns begin to shift. Before 
you know it, applications are gasping for 
bandwidth, response time slows to a 
crawl, and frustrated users start looking 
steely-eyed at the network administrator. 

Hidden costs associated with poor net¬ 
work designs include overspending on 
equipment and WAN links to ensure suf¬ 
ficient capacity, trouble reports, poor 
response to network problems, unpre¬ 
dictable delays in meeting work sched¬ 
ules, and high labor costs for frequent 
rush jobs. 

Fortunately, automated tools are avail¬ 
able to help you head off these sorts of 
problems at the pass. With built-in intel¬ 
ligence, these tools take an active part in 
the design process (see “Design’s Four 
Stages” on page 94). With the type of soft¬ 
ware we’ll discuss in this article, you can 
build a computerized model of a net¬ 
work; validate its design and gauge its 
performance; quantify equipment re¬ 
quirements; and explore reliability and 
security issues before you purchase a sin¬ 
gle network component. Some of these 


tools may even identify faulty equipment 
configurations, design flaws, and stan¬ 
dards violations. 

Network Designer Tools 

Because of the size of the network designs 
they handle, these tools typically run on 
Windows NT, Unix, and SunOS. There 
are two notable exceptions: Supporting 
Windows 95 (as well as Windows 3.1) are 
Network Design and Analysis’s AutoNet, 
a program for designing T-carrier net¬ 
works, and American Hytech’sNetGuru, 
for designing LANs and networks of 
unlimited size. 

At the low end, prices for design tools 
begin at $495 (for NetGuru). At the high 
end, prices range from $5000 for Image- 


Net’s CANE (Computer Aided Network 
Engineering) to $15,000 or more for 
MIL 3’s OpNet and Make Systems’ Net- 
Maker XA, depending on the type and 
number of optional plug-in modules. For 
companies that do not have the time or 
expertise to learn and use these tools 
themselves, some vendors, such as Make 
Systems, offer outsourcing services based 
on their software; cost of such services 
starts at $1750 a day. 

When working with these tools, you 
begin the build-a-network process by 
opening a blank drawing window, into 
which you can drag various vendor-spe¬ 
cific devices—workstations, servers, 
hubs, routers—from a product library 
and drop them into place (see the screen 
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Design’s Four Stages 

Motivations i issues 


k issues 

_ i 


Processes 


Resuits 


* New network 

•Architecture 

* Moves, changes, 
expansion 


* Client/server 

• Standards 

* Technology upgrades 

• Devices, 

• Operational 

connections, 

improvements 

protocols 

* Enterprise 




■ Modeling 

► Error detection 

► Validation 

• Simulation 


■ Valid design 
1 Documentation 
» Gill of materials 


Large-network design tools can improve and simplify 
every stage of the design process. 


on page %). You can further define the 
devices by component type, software, 
and protocols, as appropriate. Lines 
link the devices to form a network, and 
each link gets assigned physical and log* 
teal attributes. Rapid prototyping pro¬ 
vides the ability to copy objects—devices, 
LAN segments, network nodes, and sub¬ 
nets—from one drawing to the next, edit¬ 
ing as necessary, until you have built the 
entire network. Along the way, you can 
run various simulations to test virtually 
any aspect of the design. 

With the right tools, modules, and 
device libraries, you can design every con¬ 
ceivable type of network, including lega¬ 
cy networks such as Systems Network 
Architecture (SNA) and DECnet; voice 
networks including ISDN; and T1, X.25, 
asynchronous transfer mode (ATM), and 
TCP/IP nets. Some tools, such as MIL 3’s 
OpNet, let you incorporate satellite, 
microwave, and other kinds of wireless 
technologies. 

Starting from Scratch 

Designing a large, complex network 
requires a multifaceted tool, preferably 
one that is graphical, object-oriented, and 
interactive. It should support the entire 
network li fe cycle, from the definition of 
user requirements and conceptual design 
to the detailed vendor-specific configu¬ 
ration of network, devices, their proto¬ 
cols, and rhe various links between them. 
At each phase, the tool should be able to 
test design alternatives for cost, perfor¬ 
mance, and validity. When the design 
checks out, the tool should spew out net¬ 
work diagrams and a bill of materials. All 
this happens before you contact a single 
equipment vendor or carrier sales rep or 
write an RH P. 

For administrators embroiled in the 
complexities of netw ork design, this kind 
of tool represents a dream come true. 
ImageNet's prerelease version of CANE, 
an integrated set of Windows NT appli¬ 
cations, comes close to meeting this ideal. 
Designers can take a top-down ora bot¬ 
tom-up approach to network construc¬ 
tion. In the top-down approach, the 
designer starts by sketching out the over¬ 
all network, then adds increasing levels 
of detail until every aspect of the network 
is eventually fleshed out. The bottom-up 
approach might start w ith a LAN in a spe¬ 
cific department to which you link sub¬ 
sequent drawings to create the overall 
network structure. 


Design and Conquer 


As the draw ing window populates, you 
can further defi ne devices by component 
type—such as chassis, interface cards, and 
daughterboards. You can even specify the 
operating sy ste m, su c h as M N et Wa re 3,12 
client for a Compaq Presario 66(3 PC.” You 
can add attributes (like protocol func¬ 
tionality) to each device taken from a 
library. Once you've configured the 
devices, each device gets a profile that 
specifies its traffic characteristics for sim¬ 
ulating the network's load and capacity'. 

Having defined each device's configu¬ 
ration, lines between them form rhe net¬ 
work. CANE then validates the links, test¬ 
ing for common protocols and network 
functions. This prevents obvious mis¬ 
takes, such as NetWare clients connect¬ 
ing to other clients instead of servers, 
for example. Th is on-line analysis fcani re 
also alerts the designer to u ndefined links, 
unconnected devices, insufficient avail¬ 
able ports in a device, and incorrect 
addresses in IP networks* An off-line 
analysis tool reports violations of net¬ 
work integrity and proper network 
design pracrices. The designer can ana¬ 
lyze the network's structure, its IP com¬ 
pleteness, or both at once* 

CANE simulates the completed net¬ 
work, using a database that describes how 
actual network devices behave under var¬ 
ious real-world conditions. The simula¬ 
tor generates network events over time, 
based on the device and traffic pattern 


recorded in the simulation profile. The 
designer can test the network's capacity' 
under various “what if” scenarios and 
fine-tune the network for optimal cost 
and performance. Simulation in the pre¬ 
release version of CANE operates on one 
LAN segment at a time. By the time you 
read this, the commercial version of 
CANE will support fully integrated enter¬ 
prisewide I.AN and WAN simulation. 

Better Designs, 
the "Primitive” Way 

The Make Systems design package focus- 
es on building WANs. Among the com¬ 
pany's set of six core tools in NetMaker 
XA is the Designer module. Designer 
allows you to build cost-effective topol¬ 
ogy and clocking designs—from the 
ground up or incrementally—using a 
library of building-block “primitives.” 

With the time-division multiplexing 
(TDM) primitives library, for example, 
you can build an entireTl network with¬ 
in your specified parameters and con¬ 
straints. You can strive for the lowest 
transmission cost that supports all traf¬ 
fic, for instance, or for line redundancy 
between all the TDM nodes. Each primi¬ 
tive addresses a different aspect of the 
design. You can run tail circuit design, hub 
selection, or redundancy primitives as 
needed. You can combi ne them to address 
the overall design objectives. You can 
pause the design process after each design 
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primitive executes to study the results and 
adjust network parameters if necessary. 

Designer uses Planner (another Net- 
Maker tool) to run device-specific simu¬ 
lations to ensure that the network design 
is feasible and will route all traffic suc¬ 
cessfully. Since the simulation is vendor- 
specific (via plug-ins) there is less chance 
that the network will be overbuilt just to 
guarantee the handling of all traffic. A tar¬ 
iff database can price transmission links 
and determine the most economical 
network design* 


The Modeling Approach 

Sometimes it’s best to approach unfa¬ 
miliar territory by scoping out the terrain 
before committing time and resources to 
development; this strategy is especially 
helpful with large networks. Perhaps you 
want only to assess the feasibility of 
implementing a certain type of network 
by playing with a model's various design 
issues and evaluating die consequences 
for your organization* MIL 3's GpNet 
provides standards-based protocol mod¬ 
els against which simulations can run 
within its multilevel development envi¬ 
ronment* Its model libraries let you do 
this with a variety of network technolo¬ 
gies including frame relay and ATM. 

Frame relay, with efficient statistical 
multiplexing of data and low overhead, 
has gained broad acceptance in large net¬ 
works* As frame relay supplements—and 
replaces-—legacy technologies such as 
X.25 and TDM, important issues arise* 
These issues include the benefits of frame 
relay versus the benefits of existing net¬ 
work technology, its use with other 
emerging technologies such as ATM, and 
its Interoperability with higher-level pro¬ 
tocols such as TCP/IP. 

OpNet’s frame relay models let you 
build entire networks—complete with 
configurable objects such as routers, 
switches, and access devices—so you can 
study their behavior in great detail. The 
switch model, for instance, supports the 
creation of routing tables, switching rate, 
and buffer capacity for each outgoing 
link* Among the parameters that can be 
applied to the permanent virtual circuits 
(PVCs) are the committed information 
rate (OR), committed burst size (Be), and 
excess burst size (Be). Incorporating such 
details into the design allows you to study 
a variety of network alternatives and 
assess the impact of new features such as 
switched virtual circuits (SVCs)* 



Each item drawn in NetGuru is an intelligent icon that references 
information for network design, validation, and simulation. 


Despite their embedded intelligence, 
CANE, NetMaker, OpNet, and other 
stand-alone design products lack the 
comprehensive automatic discovery 
capabilities found in heavy-duty man¬ 
agement platforms* Hewlett-Packard’s 
OpenVicw, IBM's NetView/6000, and 
Sun’s Solstice SunNet Manager auto¬ 
matically detect various network ele¬ 
ments and represent them with icons on 
a topology map* Stand-alone products 
are better suited for creating new large- 
scale networks than for changing exist¬ 
ing ones, at least for now* 

Still, the shape of things to come is 
apparent in Make System’s NetMaker XA 
2.5, which can automatically discover 
frame relay PVCs. Expect auto discovery 
to he the next development focus of inde¬ 
pendent tool makers in the coming year. 
Meanwhile, high-end stand-alone prod¬ 
ucts still offer more advanced design 
capabilities. They incorporate a broader 
range of network technologies and equip¬ 
ment makes and models than the design 
tools that come with network manage¬ 
ment systems. 

Bargain Power Tool 

Developing a large-scale network does 
not always require high-priced design 
tools. To plan a large network that has 
thousands of PCs, workstations, and 
servers attached to hubs—inreconnect¬ 


ed via bridges or routers over IP net¬ 
works—you could, for example, use 
American HytecJTs NetGuru, a $495 
package that runs under Windows 3*x* 

NetGuru allows network profession¬ 
als to design, validate, and document 
LANs of any size, including ARCnets (see 
the screen above)* It validates a network 
design based on standards—or de facto 
standards—with an internal rule-check¬ 
ing knowledge base that you can invoke 
at any rime* The validation ensures that 
all network components are accounted 
for—including network interface cards, 
converters, terminators, transceivers, 
multistation access units (MAUs), bridges, 
repeaters, routers, hubs, and different 
cable types—before you start building a 
network or making additions to one. If a 
device is miscoufigured or a 10Base-T 
wire exceeds the IEEE standard length, 
for example, NetGuru alerts you. For the 
truly adventurous, the program has an 
expert mode that allows experienced 
designers to override standards and push 
the envelope. 

NetGuru can be used to design only 
LANs and large-scale IP networks—not 
WANs that include TDM, frame relay, 
ATM, or wireless technologies. Never¬ 
theless, the program has many features 
of higher-priced packages, including 
object orientation and device libraries, 
drag-and-drop component assembly. 
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Network Design and Analysis's AutoNet/Performance-3 offers 
simple graphical design tools and analysis functions. 


simulation capabilities, network docu¬ 
mentation, and bill of materials sup¬ 
port. An advanced Boolean search engine 
helps you locate any database element. 

Web-Accessible Tools 

The Web, besides extending help desk 
support, configuring and monitoring net¬ 
work devices, accessing network per¬ 
formance data, and enabling and dis¬ 
abling device operations, can also assist 
with network design, 

NetSuite development tools help net¬ 
work professionals design and draw a 
mammoth network and publish their 
designs on the corporate intranet or the 
public Internet. Any authorized user can 
view them with a Web browser. NetSuite 
Design View converts network designs 
and device details developed in NetSuite 
Professional Design into hyper linked 
Hypertext Markup Language (HTML) 
documents with device configurations, 
port usage, and even device photographs. 
Users can easily navigate from device to 
device to trace connectivity and review 
device configurations. Besides support¬ 
ing fault identification, the hyperlinked 
documents can be useful when you have 
to plan design changes. 

Achieving specific design objectives 
requires properly configured equipment 
at each node. Calico Technology provides 
a product configurator that interconnect 
vendors can use to help their systems 
engineers, value-added resellers, and 
large customers accurately configure 
complex, built-to-ordcr products such as 
routers and hubs. 

Cabletron and Cisco are two of the 
companies that use the Calico Configu¬ 
rator. For example, authorized users 
can access Cisco's Configurator Agent 
page on the Web, search for configurable 
products, choose a particular model, and 
configure it. A Cisco 7000 backbone 


router, for example, can be configured 
for software options, power supply, pow¬ 
er cables, memory, route and switch 
processors, and interface modules. Error 
messages flash on screen to indicate if 
you’ve picked a particular equipment 
configuration that’s invalid, and sugges¬ 
tions help you pick the best configura¬ 
tion. The controls on the page a I low you 
to then send the order to Cisco. 

Not Quite Rome in a Day 

In simpler days, network gurus kept 
information systems and networks oper¬ 
ating smoothly with all configuration 
details tucked away in their gray matter. 
Today, systems are distributed and net¬ 
works are going global. With intelligent 
hubs, switched LANs, sprawling router 
networks, broadband facilities, and 


advanced services like frame relay and 
ATM in the mix, large-scale networks are 
beyond mere human comprehension. 

A new generation of intelligent design 
tools with built-in error detection, sim¬ 
ulation and analysis, and plug-in function 
modules, has finally arrived. Managers 
and planners needn’t be intimately famil¬ 
iar with every aspect of their networks. 
You can retrieve essential information 
instantly—often with point-and-click 
ease—then analyze, query, manipulate, 
and reanalyze that information if neces¬ 
sary You can display the results in easy- 
to-understand graphics or export it for 
fu rth e r study. S i n ce p rod ucts d i ffer i n the 
type and scope of data they provide, tools 
from different vendors may be necessary. 
Ultimately, the quality and completeness 
of the data determine the optimal net¬ 
work design. 

With these powerful and intelligent 
new network design tools, you still may 
not be able to build Rome in a day. But 
you at least have a chance to build a sol¬ 
id foundation. □ 


Nathan J. Muller, based in Huntsville, Alaba¬ 
ma, unites extensively about computers, com¬ 
munications, and management Among bis lat¬ 
est books is Network Planning, Procurement 
& Management, published by McGraw-HilL 
Yow can reach him by sending e-mail to nnuiller 
@ddxxom. 
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and Analysis 

(412)826-3333 

(617)239-3197 

(202) 334-4700 

Markham, Ontario, 

fax: (41 2} 826-3335 

fax: (617)239-8193 

fax: (202)364-3554 

Canada 

hup://-www.fyi.net/ 
Mietgutu 

Calico Technology 
San Jose, CA 
(.400) 975-7400 
fax: [408) 975-7410 
http:/ fw w w.ea l i cotech 
xom 

http://www.imagenet- 

C3ne.com 

Make Systems 

Mountain View. CA 
(415)941-9800 
fax: (415)941-5855 
http ://w w w.makesys.co m 

http:// www, mil3.com 

NetSuite 

Wayland, MA 
(508) 647-3100 
fax: (508) 647-3112 
h ttp:// w w w.n etsui te.com 

(905) 477-9534 
fax: (905) 477-9572 
h ttp ://w w w.nda corp.com 
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ays ago you had 
important data. 

i i_ __ 





ill \ju i td 11 L uci Ld . 

days ago you 
i had a power spi ke 


NOW you have a problem. 


Bad power can 
corrupt all the files 
on a UNIX system. 

And that’s not all. Power 
problems can also cause net¬ 
work and hard drive crashes, 
read/ write errors, corruption 
or loss of data, faulty data 
transmissions, system lock¬ 
ups, premature failure of 
components and more. 

Best Power products are your 
answer. They clean up dirty 
power before it reaches your 


©1956 Besi Power. AH Rights Reserved. 


equipment, which can reduce 
your computer and network 
downtime up to 8Q%>* And 
if you have a blackout, they 
provide backup power to shut 
down your system correctly. 

And now, every Best Power 
Single-Phase UPS comes 
with Free software, pro¬ 
viding power monitoring 
and unattended shutdown 
for your entire computing 
environment. 


So call Best Power for your 
power protection answers. 

Interne t: http://www. bestpower.com 


Dubai:+9714 484 645 
Germany: +49 9131 77700 
Italy: +39 2 6600661 
Switzerland: +41 56 2019595 
UK: +44 1962 844414 

* A five-ywir power qflnllly sludy 
conducted by Best Power's NaLioaal 
Power Labootior? showed (hut Hie 
number of calls fm cwnpUtH service 
dropped 82% after indal Lotion of a UPS 
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Best Si D Uninieiruplible Power Systems 
(Includes Free Software) 


The Answer in Power Protection 
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Switch to any Server 
by Name from an 
On-Screen Display! 



■ = " CYBEX 
DIRECTOR 


1 Mall server 

2 Accent 

3t Atcourt^^' 

4 Modem ^ 

5 Shop Flc* r 

6 Print Server 
? faunae 

a emshiwnjy 


Now, switching computers with your 
AutoBoot keyboard/video/mouse 
switch is even easier* Just call up the 
Director menu, choose a computer and 
you're done! No buttons to push or 
codes to remember. Since you name 
your computers whatever you like, 
picking one from the menu is a snap. 
Keep your current computer name on 
screen at all times, or for just a few 
seconds after switching. 


Best of all, the Director works with any 
platform, operating system or software you use. 
All you need is a Commander product with 
keyboard control capability. And, because it T s an 
add-on product to your existing Commander, 
there's no software to install. 

With the Director, making the 
switch to Cybex is easier 


come see us at tha n eve r ! 

Networks Expo in Dallas, TX Oct 29-31 Booth #1591 
COMDEX/Fall “96 in Las Vegas NV, Nov* 16-22 at Booth #L4254 




Cybex Computer Products Corporation 
4912 Research Drive - Huntsville, AL 35805 USA 
1 800 932 9239 * FAX (20S) 430 4030 
http://www.cybex.com 


PC is a registered trademark of International Business Machines Corp* Macintosh is a registered trademark of Apple Computerjnc. Sun is a 
trademark of Sun Microsystems. Cybex, Commander, AutoBoot and 4xP are trademarks of Cybex Computer Products Corporation. 

Dealer Program Available Made in USA 
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Commercial tools help system administrators manage traffic 
jams and avoid downtime. By Charles D. Knutson 

Building the Model Network 



One of the most valuable things about simulation tools is they let 
you try out different "what if solutions to network problems. 




to automatically model and 
simulate them? Answer: not very easily. 

Modeling is based on the existing large 
network. A good model can show you 
nooks and crannies, and their technical 
features, where you never even knew you 
had nooks and crannies. Modeling cap¬ 
tures the network in a static or a dynam¬ 
ic snapshot for further analysis. What 
kind of analysis? Let's say you’re consid¬ 
ering new topologies. You might want 
one clear diagram of your until-now ad 
hoc accretion of network segments. You 
will probably also want to test aspects of 
network capabilities: Testing exercises 
network components to find their limits. 

Simulation uses the network as a base, 
then goes off into the what-if world that’s 
essential for planning. Naturally, design¬ 
ing large networks (see "Design and Con¬ 
quer” on page 93) involves simulation, 
and maintaining networks (see "See the 
Big Picture” on page 107) involves test¬ 
ing, System administrators are in the 
tricky position of trying to satisfy every¬ 
one on their big network. Here are some 
automation tools that can help adminis¬ 
trators deliver satisfaction. 

Good Models Make 
Good Networks 

To manage a complex network and avoid 
system degradation and downtime, it’s 
critical to have a view—a mode)—of 
what the network looks like. When big 
nets go down or slow down, companies 
lose big money. That's where a good 
model comes in. Like a road map when 
you’re hopelessly lost and late, a detailed 
network model can simplify and speed 
solving network hang-ups. Without a 
detailed network model? You could be 
hosed before you know what hit you. As 
Boh Ross, president of LAN Utilities 
(Pleasant Grove, UT), developers of 
LAN test tools, says, "The self-perception 
of administrators is that they deal with 


problems within 20 minutes, but that’s 
only after they find out about them.” 

Luckily, there are tools that can help 
create detailed and useful models of even 
the most arcane and far-flung nets. Pin- 
Point Software continues to improve 
ClickNet, its network-diagramming 
product that allows administrators to cus- 
tomiie graphic views of a network. It 
interfaces with network management 
packages (including Seagate’s LAN Direc¬ 
tory for Windows and McAfee’s Saber 


LAN Workstation), can download infor¬ 
mation (about cable configurations; types 
of workstations, servers, hubs, and 
routers; and mission-critical software 
packages), and can automatically gener¬ 
ate a graphic model of the network. 

While Visions Visio Technical 4.0 and 
Visio Shapes for Network Equipment 
may provide more powerful drawing 
capabilities—drag-and-drop diagram¬ 
ming, clean interface, and ease in align¬ 
ing and moving objects without breaking 
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Building the Model Network 


connections—they can't directly import 
information from network management 
packages* One of the more impressive 
and intelligent network-diagramming 
tools is Quyen Systems 7 netViz. Besides 
powerful drawing capabilities, net Viz 
automatically discovers and displays 
information about nodes on a Novell net¬ 
work, identifying servers, workstations, 
and volumes. Automatic discovery does 
nor rely on some earlier (and possibly out- 
of-date) database of network informa¬ 
tion. The larger the network, the more 
critical automatic discovery is for devel¬ 
oping an accurate and useful model of 
that network for testing or simulation. 

These diagramming cools ultimately 
deliver a static model of a system, which 
can help an administrator design and 
implement a network, understand the 
complexity of an existing one, and sug¬ 
gest areas that might become problemat¬ 
ic. Bur nothing beats real-time informa¬ 
tion displayed graphically. Novell's 
Manage Wise 2 A allows administrators 
to model (and also manage) a network 
from a central location (the console 
runs under Windows 95 or Windows 3* J), 
Man age Wise can discover and map all 
network devices and inventory the cur¬ 
rent hardware and software of worksta¬ 
tions and servers, creating a dynamic 
model of the network. And not just for 
Novell's NetWare, Manage Wise can also 
integrate with enterprise consoles such 
as IBM \ System View for Af X, HP’s Open- 
View, and Sun’s Net Manager, The result 
is the ability to see at a glance when print¬ 
ers, servers, hubs, and routers die. Just 
as important, ManageWise tracks and 
displays netw ork performance and warns 
when system behavior might suggest 
impending problems. Manage Wise sup¬ 
ports many snap-in applications, such as 
DenMac's Alert Pager, which immedi¬ 
ately informs net supervisors of prob¬ 
lems. That means an administrator on the 
golf course can receive a pager message 
with the news that a key server lias d ied— 
unpleasant as golf rounds go but essen¬ 
tial for limiting network downtime. 

Good Simulation Means 
Better Testing 

A network simulation builds on a model, 
then brings it to life* Like a model train 
layout, a network simulation gets all the 
make-believe traffic moving, all the imi¬ 
tation lights blinking, and all the artificial 
crack-ups resulting. This is especially cru- 



Novell r s ManageWise 2,1 dynamically discovers and graphically 
displays all network devices for modeling and managing. 
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ManageWise also summarizes network configurations and sounds 
the alarm when system behavior goes awry. 


dal with large networks, since no mere 
mortal can keep the whole conglomera¬ 
tion straight in his or her mind. With a 
good simulation, you can spot bottle¬ 
necks, buildups, and backups. Simulation 
is also a valuable basis for testing, since 
you can try things out on the simulator 
before flying the real fighter jet. 

Unleashing new applications or new 
changes on an unsuspecting large-scale 
network can be disastrous. Developers 
especially face this problem. ^That’s 
one thing Pve definitely found," says 
Ross. “In a development environment, 
usually youTe fairly sequestered. If s usu¬ 
ally not that busy of a network. So the 
engineers typically are developing on this 


quiet net, and then you throw the soft¬ 
ware onto a prod uction environment and 
It goes berserk.” New applications may 
also face mysterious and temperamental 
real-time problems—sneaky bugs that 
appear only at certain times of the day 
or under certain kinds of traffic loads. 
The hardest part of crushing these bugs 
is recreating them. To do that, the system 
administrator has to be able to replicate 
not just traffic volume but particular 
kinds of traffic. 

So how do you adequately test a client/ 
server appl ication product that has nev¬ 
er seen a really ugly network? Build 
your own ugly network! Chariot, from 
Ganymede Software, is a tool that can 
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3D Graphics Programming 
for Windows 95 
1-57231-345-5 $34,95 U.S. 



Learn Java Now 
1-57231428-1 
$39.95 U.S. 



etter 


Teach Ycnjrsctf Java Programming 
ififl Ouich and Easy Way with Microsoft' visual J++' 


Learn 

Java 

Now 



Sliphtn R. Divfi 



HTML in Action 
1-55615-94&X 
$29,95 U.S, 



Inside MAPI 
1-57231-3129 
$39.95 U.S. 


esults. 


You’re ready to develop applications for the Internet 
or for Windows* 95. Make them pay off. Teach yourself 
the secrets of Java' programming the quick and easy 
way. Use hot tips to build cool sites with HTML. Make 
sure you understand ActiveX" and OLE, Use MAPI to 
build robust messaging and workflow components. 
Dive deep into Windows 95. Create cool 3D effects 
that run without souped-up hardware! Do it all. Set 
your sights high, and help things along with Microsoft 
Press* books from your favorite bookstore or software 
store—the smartest way to get the best net results 
from every application. 



Understanding ActiveX and OLE 
1-57231-216-5 $22.95 U.S. 


Systems Programming 
for Windows 95 
1-55615-949-8 $39,95 U.S, 



MicrosoftPress 


Microtafr 
Wind 


Available in quality bookstores and computer stores worldwide 

To locate your nearest source for Microsoft Press products, reach us at: www.mscrosoft.com/mspress/ 
i-SOO-MSPRESS in the U.S. 























Building the Model Network 


s i m u la re the tra f fi c of client/serve r appli¬ 
cations* Using Chariot, you can force a 
server to handle many concurrent 
requests from “clients” artificially made 
by the simulator—for a fraction of the 
cost of doing it l ive on multiple hardware 
platforms. Centerline Software's 
QC/Sim has other nifty features for cre¬ 
ating ugly environments in which to test 
distributed software. Operating as an 
add-on to Q C/C overage, a code-testing 
product, QC/Sim can fake scenarios that 
are difficult to replicate in practice, like 


network failures, limited disk capacity, 
and other real-life horror stories. 

Bringing It All Together 

In an ideal world, you would buy your 
whole network from a single vendor, with 
one perfect modeling and simulation 
product. But in reality, your huge net¬ 
work has probably snowballed until it 
seems to have a life of its own. “Larger 
organizations with multiple deployed 
offices don't go to Ford and buy,” 
observes Bill tollman, vice president of 


WHERE TO FIND 


Ganymede Software 
Research Triangle Park, NC 
( 919 ) 558-1138 
http:// www.g a nymede. netd a .o rg 


CenterLine Software 
Cambridge, MA 
(800)GG9-2G87 
(617} 498-3000 
fax:(617)868-6655 
http:// www. cen terl i ne.co m 

Deo Mac 
Worth brook, IL 
[800) 31 5-0952 
[847)291-7760 
fax: (847) 562-0013 
http://www.denmae.com 


Novell 
Orem. UT 

(800) 453-1267 

(801) 222-6000 
http ://www. novel I .com 

PinPoint Software 
San Jose, CA 
(800)599-3200 


[408)997-6900 
http ://w w w. pi n pt. com 

Guyen Systems 

Rockville. MD 
(301)258-5087 
fax; (301) 256-5088 
http ;//w w w.quyen .com 

Visio 

Seattle, WA 
(800)44G-3335 
(206)521-4500 
http;//ww w.vfsf o,com 


operations at Gen me r Communications 
Corp, (Salt Lake City, UT), a manufac¬ 
ture r o f cel e commu n icati on s e qu iprnenr. 
“They go to the store and pick some NAPA 
parts and some GM pans and some Ford 
parts, and they build their own custom 
car.” As a result, the average system 
administrator has a nearly impossible 
task. You need a product that can, first, 
create a model of your patchwork net¬ 
work and, second, let you simulate what- 
if$ to that network. So what do you do? 

You must zealously identify the tools 
that can grasp your network's complex¬ 
ities, then assemble those tools into a sys¬ 
tem that works. Large networks are built 
out of disparate hardware platforms, 
operating systems, and applications, and 
managing them is a daunting adventure. 
Without the right tools, it's downright 
impossible. □ 


Charles D. Knutson owns Com Soft Consult¬ 
ing in Corvallis t Oregon . In a previous life he 
was a system test manager for NetWare Client 
Products at Novell. You can e-mail him at 

cfcnutson@csconsult.com. 


Distinct NFS 95 

Easiest way to Share Files, Programs and Printers 
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Highlights: 

* Integrates seamlessly into Windows 95 

* Mounts NFS drives from Explorer or 
Network Neighborhood 

* Supports file and record locking 

* Allows central authentication with a 
single server running PCNFSQ far 
all NFS connectivity 

* Prints to NFS or LPD print servers 

« Allows login to alt systems with a single 
login name and password or different 
login names for each system 

* Allows single-operation logout of all systems 
accessed through Network Neighborhood 

* Fine tunes performance parameters 
for each server you access 


l™"3 
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Free 
Evaluation Copy 
Available at... 



distinct 


408.366.8933 

► h ttp ://w ww.d istind. com 
Fax; 408,366*0153 

E-mail: byle@distinct,com 
Fastfads: 403,366.2101 
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Distinct 


Integrated Terminal Emulator for DEC and IBM* Systems 



Highlights: 
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• TN3270 Emulation-Models 2.3.4 and 5 (for IBM Mainframes) 

• 3179G Vector Graphics & 3279S3G 

• TN5250 (24x00, 27x132) (for AS/400) 


• VT52, VT100, VT22Q. VT320 & VT42Q 
emulation (for DEC and UNIX Systems) 

• Customizable keyboard layouts, 
poppads and session profiles 

• VBA ' Advanced Scripting Language 

• DOE. HLLAPI, EHLLAPI, WinHLLAPI 
and Visual Basic™ 

• Available for Windows 3.11. Windows 
95 and Windows NT 


f Free 
•j Evaluation Copy 
l Available at **« 



Jf .* , 

distinct 


408 . 366.8933 

-WWW: htlp//wmdistind,com 
Fax; 408.366.0153 

E-mail: bylemag@di5fincf.com 
Fastfarts; 408,366.2101 
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Best answers 


of people will experience 
their worst niqhtmare. 


They will lose 
reports to 


presentations and 
a computer crash! 


They will blame their 
software or hardware 
when a power problem 
is really responsible. 

Power problems can also 
cause network and hard drive 
crashes, read/write errors, cor¬ 
ruption or loss of data, faulty 
data transmissions, system 
lockups, premature failure of 
components and much more. 


Best Power products are your 
answer. They clean up dirty 
power ; which can reduce your 
computer problems by up to 
80%.* They also provide 
backup power to shutdown 
gracefully in a blackout. 

And now, all Best Power 
Single-Phase UPSs come 
bundled with free software, 
providing power monitoring 
and automatic unattended 
shutdown for your system. 


Don't take unnecessary risks. 
Call Best Power for your 
power protection answers. 

Ime met: h up ://w w w.bestpower.com 


Dubai: +9714 484 645 
Germany: +49 9131 77700 
Italy: +39 2 6600661 
Switzerland: +41 56 2019595 
UK:+44 1962 844414 

* A five-year ptrwcr quality study 
eoqduuted hy Bat Pnwur’s Narturana! 


dropped B29t after installation of a UPS. 



Patriots Uninterruptible Powsr Systems 
(Inducts* Free Software} 


©199a Best Power. All Righii Reserved 
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The Answer in Power Protection 







STORAGE NEEDS GETTING 
A LITTLE OUT OF HAND? 



EXPAND WITH A DRIVE THAT EXPANDS WITH YOU. 


• Interlocking stackabilily 

• 1MB ■ 4G8 disk capacities 

• Fast-narrow and fast-wide 

• 4mm OAT, and 3,5" floppy 
device options 

• SnuTV CO-ROM, and QIC 5,25^ 
options 

• AC end SCSI jumpers replace 
external cables 

• Optional LCD and keypad 

• Optional hot plug removable 
drives, front removable power 
supply 

• Supports Sun, HP, SGI, IBM, 
Mac end other PC platforms 


ARTECON introduces Xvptx the new standard jh SCSI 
peripheral technology. is a revolutionary mass stor¬ 

age subsystem, one that finally matches die technological 
advances of PCs, workstations and devices stnde for stride, 
Ease of use and reliability are inherent in its visionary 
design. 

Features such as interlocking 
stackabiEity, external SCSI and AC 
jumpers, and internal printed cir¬ 
cuit cards instead of SCSI cable 
are ail standard. SCSI bus length 
can now be measured m inches 
rather than feet And at an 
extremely compact s ize of 
£.6'{H) X 6.7SXW) x ]0'(D), 

Xvjux will clean up you desktop too. 


What's more, Xvjnx basic value and performance is 
available at the same prices as so called 'standard’ 
subsystems. A rich set of options includes front-panel LCD 
and keypad for disk information display and setting, true 
hot plug removability and a front removable power supply 
for ease of service 

Disk capacities range from 1MB to over 4GB in a single 
enclosure- AndXipix supports other 3.5' and 5.95' half- 
beght devices too, such as tape, optical and floppy drives. 
All together, the Xvjhx family of subsystems represents the 
new standard in mass storage- Anything less is now sub¬ 
standard. Give us a call - we can help ‘you get your mass 
storage needs back m hand 

1 -800-USA-ARTE 

www.artecon.com 



Enterprising solutions for your enterprise,™ 


email: saies^arteconxom 


Artecon 4 



PO Box 9000, Carlsbad, CA 92018-9000 
(619)931-5500 FAX (619) 931-5527 


email: sales@artecon.com 
A Member ol the Nordic Group or Companies 


Artecon Canada (416) 487-7701 A Nihon Artecon 81-03-5458-826(1 A Artecon Europe 31-53-4832208 A Artecon fiance J3-1-69-181B-50 A Artecon U.K* 01344-874301 
Arteccn and the Artecon logo are registered trademarks of Artecon, Inc. All other trademarks are proprietary to their respective manufacturers. 
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Tracking thousands of users—and the related troubleshooting — 
can be made simpler with the right tools. By Tim Wilson 


See the Big Picture 



I f you manage a large net¬ 
work, your job description is 
simple: Keep your organiza¬ 
tion's network up and run¬ 
ning 24 hours a day, seven days a week, 
preferably at peak performance* Do a 
good job, and no one even knows you 1 re 
there* But if the network crashes, it could 
cost your organization thousands, even 
millions, of dollars in lost business and 
productivity. And you could lose your 
job* (Gulp!) The task is much like pilot¬ 
ing an airplane: hours of boredom punc¬ 
tuated by moments of sheer terror* 

Tou can boil down your job description 
to a simple axiom: Uptime good, crash 
bad. That sounds simple enough. Iris 
actually not too much different from 
managing a 10-node LAN, except that 
you can't use Norton Administrator to 
troubleshoot a 20,000-node network that 
spans 15 countries and includes every¬ 
thing from IBM mainframes to laptops 
and from multiprotocol routers to T1 
multiplexers. For this job you need soft¬ 
ware with a little bit more power—what 
has now become known as an enterprise 
management system . 

IBM, in the mainframe-oriented hey¬ 
day of the 1980s, was the first company 
to develop an enterprise management 
system capable of monitoring and con¬ 
trolling networks consisting of thou¬ 
sands—even tens of thousands—of hosts 
and terminals. That software package, 
called NetView, opened up a new range 
of applications that ranks today as one 
of the data communications industry's 
hottest markets, which includes com¬ 
petitors from powerhouses such as Com¬ 
puter Associates, Digital Equipment, 
Hewlett-Packard, and Sun Microsystems. 

This emerging range of enterprise 
management applications has changed 
significantly over the past decade, creat¬ 
ing new capabilities that enable network 
administrators to monitor and control 
remote computers and other devices. But 
many managers of mega-networks, 
whose jobs are on the line, say the tech- 


Swivel-Chair Management 


Many enterprise networks are managed via separate workstations that can 
monitor only a specific set of "elements/’ such as servers, routers, or LAN 



oology has not evolved rapidly enough 
for their liking. 

Setting the Standard 

The problem, MIS executives say, is that 
most so-called network management 
tools—such as Cisco's Cisco Works and 
Novell's Manage Wise—are designed to 
manage only particular devices or sys¬ 


tems, such as routers and LANs, in the 
enterprise, not the entire network* These 
applications (collectively known ele¬ 
ment management systems ), which in¬ 
clude modem, hub, and multiplexer man¬ 
agement systems, gather data about the 
operating status of specific types of net¬ 
work devices (e.g., LAN servers, routers, 
and hubs) and display it on a Unix work- 
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station or PC monitored by the network 
administrator. 

Element management systems typical¬ 
ly are included with network devices, 
which means that the corporate network 
administrator who manages equipment 
purchased from many different vendors 
might have as many as 100 different con¬ 
soles to monitor. This has created a need 
for “swivel-chair network management”: 
the act of swiveling or rolling one’s chair 
among many different consoles in an ef¬ 
fort to locate the genesis of a network fail¬ 
ure (see the figure “Swivel-Chair Man¬ 
agement” on page 107). It’s kind of like 
walking around with bin oculars strapped 
to your head; you can see one focused 
area, but you can’t step back and look at 
the whole picture. 

Enter the enterprise management plat¬ 
form, usually a high-powered Unix-based 
workstation that can run many element 
management system applications simul¬ 
taneously. The goal of the enterprise man¬ 
agement platform is to provide a single 
workstation (or group of workstations) 
that can run many different element man¬ 
agement applications and, ultimately, 
integrate the data from these applications 
to provide a “big picture” view of the en¬ 
tire enterprise network. 

A good idea? Definitely The problem 
is that nor all element management sys¬ 
tems speak the same language or report 
their status information in the same for¬ 
mat. A standard protocol for transmit¬ 
ting and handling network management 
information is required, Most network 
devices today use SNMP, a standard pub¬ 
lished in 1992 by the Internet Engineer¬ 
ing Task Force (IETF), the same body that 
sets guidelines for the Internet. 

SNMP defines a method for collecting 
and formatting information about the 
devices to be managed through a small 
piece of software known as an agent. An 
SNMP agent can be installed on any intel¬ 
ligent device. Non-SNMP devices can be 
managed through proxy agents that trans¬ 
late any kind of status information sent 
to an intelligent agent. 

Today, most network devices come 
with built-in SNMP agents that let them 
transmit status information to an SNMP- 
based management system. An adminis¬ 
trator sitting at the console of one of the 
more popular SNMP-based enterprise 
management platforms, such as HP’s 
Open View and Sun’s SunNer Manager, 
can gather and correlate data from a vari- 


See the Big Picture 


Centralized SNMP Management 

By “standardizing” on SNMP, large enterprises can build a hierarchical 
management system structure that lets them see the “big picture” at a 
central site. 



ety of SNMP-compliant devices and sys¬ 
tems. This provides a broader view of the 
topology and status of the entire network 
(see the figure above). Most smaller net¬ 
works do not require SNMP because they 
don’t have the wide variety of hardware 
and software required in big networks. 

Under Construction 

Over the past several years, SNMP agents 
have been added to many network de¬ 
vices, and enterprise management plat¬ 
form vendors have been improving their 
products as they fight a pitched battle 
for industry leadership. Yet despite these 
steps forward, many corporate network 
administrators say they’re still far from 
their goal of developing a common set of 
tools for enterprise management. 

One problem is that many network ele¬ 
ments still cannot be managed by SNMP, 
For example, most firms haven’t scrapped 
their mainframes, which generally em¬ 


ploy IBM’s Sy stems Network Architecture 
(SNA) protocols. These SNA networks can¬ 
not be fully monitored via SNMP, which 
leaves huge blind spots in the network 
administrator’s view of the enterprise. 
Similar problems occur at the IAN level, 
where companies such as Microsoft and 
Novell have only recently begun ro de¬ 
ploy SNMP in their server products. 

To complicate matters, many network 
administrators now find themselves re¬ 
sponsible for managing not only the cor¬ 
porate network but also the hardware 
and software at the end of each link. In¬ 
creasingly sysrems and applications man¬ 
agement are tied to network manage¬ 
ment, but only network devices typically 
have built-in SNMP agents. 

In addition, many administrators have 
been disappointed thus far with the lack¬ 
luster performance of SNMP-based enter- 
pr i se managem ent platforms. Q ne o f th e 
most important problems is alack of seal- 
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Tornado Touches Down 


ability. Initial releases of several SNMP 
platforms—including offerings from HP, 
IBM, and Sun—were based on a single 
Unix server that couldn’t share informa¬ 
tion with other management servers. 

“In that world, you could see the entire 
environment, but only if it was small,” 
explains Andy Vanagunas, product man¬ 
ager for HP Open View. “In the larger en¬ 
vironments, it was a little like driving with 
your windshield half-covered.” 

Under these limitations, the so-called 
enterprise management platforms could 
realistically manage only around 1000 
nodes—only a slight improvement over 
some higher-powered LAN management 
systems. Although some vendors—no¬ 
tably Cabletron Systems, Groupe Bull, 
and HP—have fixed this problem to pro¬ 
vide high scalability in current releases, 
many potential buyers are still stinging 
from the failure of those early releases 
to meet their high expectations. 

Another deficiency in many currently 
available enterprise management plat¬ 
forms is the absence of communication be¬ 
tween element management applications 
running on the same platform. While ad¬ 
ministrators may have reduced the num¬ 
ber of consoles to be monitored, they still 
must correlate in their heads the data gath¬ 
ered by multiple applications. 

For example, a router failure on a net¬ 
work might terminate communications 
with 100 systems attached downstream 
from that router. Sitting at the SNMP en¬ 
terprise management console, the net¬ 
work administrator is suddenly swamped 
with 101 alarms that indicate a system fail¬ 
ure. Yet only one is the cause of the prob¬ 
lem; the other 100 are only symptoms. In 
many cases, it’s left to the network admin¬ 
istrator to determine which is which. 

This problem has created a niche mar¬ 
ket for management software that can 
correlate network events and present the 
administrator with root-cause informa¬ 
tion. This correlation can take place in 
one of two ways: through filtering, which 
eliminates event data that’s downstream 
from the root problem; or through true 
correlation, in which data from several 
different applications is intelligently re¬ 
viewed and processed to determine the 
interrelationship between separate net¬ 
work events. 

Although event correlation is still a 
fairly new idea, a number of related prod¬ 
ucts have been on the market for several 
years. Seagate, for example, offers a pack- 


T he oldest and best-known Unix-based 
enterprise manager on the market today 
is Hewlett-Packard's Open View, which was 
introduced in 1990. Open View uses the in¬ 
dustry-standard SNMP protocol to gather 
data from multiple network elements via 
many different network management appli¬ 
cations that run on a common workstation. 

In 1993, H P began working on a new ver¬ 
sion of OpenView that was designed to man¬ 
age very large networks through the distrib¬ 
uted interconnection of multiple OpenView 
servers. This new version, code-named Tor¬ 
nado, was HP's answer to OpenView’s lim¬ 
itations. At that time, the software could man¬ 
age a maximum of only about 1000 nodes. 

Development problems caused the deliv¬ 
ery of Tornado to be delayed more than a year, 
but last year HP shipped an initial release 
that expanded the system's ability to process 
management data as well as increase the 
number of operators that could work from 
one OpenView server. However, Tornado 1 


age called NerveCenter that correlates 
SNMP events; other suppliers, such as 
Boole & Babbage, Maxm, and Objective 
Systems Integrators, sell products that 
focus on the correlation of events in non- 
SNMP legacy environments as well. 

Sometimes the lack of data integration 
between management applications cre¬ 
ates difficulties in pinpointing the origin 
of a network problem. For instance, the 
router might indicate that a problem is 
caused by an overflow of data from a par¬ 
ticular server; meanwhile, the server may 


didn't provide the distributed capabilities 
required in the largest corporate networks. 

In March, HP unveiled the Tornado 2 re¬ 
lease of OpenView, which offers much-ex¬ 
panded distributed management capabil¬ 
ities. Tornado 2, officially designated HP 
OpenView Network Node Manager4.1, lets 
managers use multiple Unix workstations to 
gather information about networks of 10,000 
nodes or more. In the fall, H P will deliver the 
same software on a Windows NT platform. 

The new release of OpenView also in¬ 
cludes a new management tool, called Open- 
View Workgroup Node Manager, which is 
designed to manage smaller workgroups or 
departmental networks. The workgroup man¬ 
agement tool, which also runs on Unix or NT, 
can interface with Network Node Manager 
4.1, enabling users to handle some manage¬ 
ment tasks locally without giving up the abil¬ 
ity to pass some management information 
to an enterprise management platform in the 
central network-control center. 


indicate that the problem is in the router. 
This situation, sometimes called finger - 
pointing, is a common complaint of en¬ 
terprise management platform users. 

Many enterprise management plat¬ 
form vendors hope to solve the finger¬ 
pointing problem by rebuilding their net¬ 
work management applications using 
object-oriented technology. This capa¬ 
bility, which is already in development at 
companies such as Groupe Bull and IBM/ 
Tivoli, will let users share data across mul¬ 
tiple applications, in much the same way 
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Distributed SNMP Management 



By interconnecting all the SNMP u servers/' network administrators manage 
pieces of a large enterprise. Hi is approach expands the scalability of 
management systems and decreases reliance on a central workstation. 
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that users of the Microsoft Office suite 
can share information across Word, Ex¬ 
cel, and PowerPoint via OLE, 

User Approaches 

Besides dealing with the deficiencies of 
technology and tools, corporate network 
managers must also face the grim reality 
that no two organizations, or their net¬ 
works, are alike. Therefore, the method 
of implementing enterprise network man¬ 
agement platforms might differ signifi¬ 
cantly from company to company. 

Some firms, particularly long-estab¬ 
lished IBM mainframe shops, have a cen¬ 
tral data center that controls most of the 
data network management functions in 
the enterprise. These organizations pre¬ 
fer a central point of control for monitor¬ 
ing all network activity, such as what rhe 
mainframe-based Net View provided in 
past years. This allows all troubleshoot¬ 
ing, as well as other administrative tasks, 
to be handled by a centralized group of 
people and software. 

In today's client/server multivendor 
environment, this centralized method of 
control can even be applied to the use of 
SN M P-based entc rp rise m an age m e n t sys¬ 
tems. The network manager might divide 
t h e en te rp r i se i n to m u I ti p I e m a nage m e n t 
domains-—based on geography, applica¬ 
tions, or traffic type—each managed by 
local SNMP platforms. These local plat¬ 
forms would all be connected to a sin¬ 
gle, central platform that collects filtered 
data to create a high-level view of the en¬ 
tire enterprise. 

However, the proliferation of client/ 
server technology, as well as the decen¬ 
tralization of many large businesses, is 
making centralized management increas¬ 
ingly difficult. In many large enterprises, 
network management and administra¬ 
tion decisions are made at a departmen¬ 
tal or business-unit level. The central MIS 
manager is responsible for coordinating 
these distributed activities—as well as 
distributed muhivendor tools and per¬ 
sonnel—across the enterprise. 

Unfortunately, there are no universal 
truths as to whether centralized or dis¬ 
tributed approaches work best i u the very 
largest networks. The decision to use cen¬ 
tralized or distributed network manage¬ 
ment is much like the decision between 
centralized and distributed personnel 
management; how you do it depends 
largely on how the organization operates. 

SNMP-based enterprise management 
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platforms were designed to function in 
d i stributed en vi ronme n ts, col I ecti ng d ata 
in many different formats across many 
different domains (see the figure above). 
But, as previously mentioned, the lack of 
server-to-server communications capa¬ 
bility in many SNMP platforms has made 
this approach hard to implement, since 
this capability is a prerequisite for scalabil¬ 
ity in very large network environments. 

Whether centralized or distributed, it 
seems that today's enterprise manage¬ 
ment platforms have barely scratched the 
surface of the data they will eventually 
have to manage. In large organizations, 
the netw ork management system is rapid¬ 
ly becoming the point at which the pulse 
is taken for the entire IS environment. 

For example, many enterprise man¬ 
agement platform vendors are adding sys¬ 
tems management capabilities to their 
network management platforms. These 
capabilities let an administrator monitor 
hardware parameters, such as I/O perfor¬ 
mance, response times, and storage uti¬ 
lization, as well as the performance of the 
network. In fact, some products, such as 
HP's rr/OperationsCenterand [BM’s Sys¬ 
tem View, actually subordinate the net¬ 
work management function ro a higher- 
level system management function. 

Large organizations have recently tak¬ 
en this evolution a step further by focus¬ 
ing on enterprise applications manage¬ 
ment. Administrators employ systems 
and network management tools only to 
support the end game of ensuri ng that 
specific mission-critical applications arc 
available and are performing well. This 
approach makes sense to CEOs and end 
users, who seldom have a great deal of 
knowledge of network or systems man¬ 
agement but know when their applica¬ 


tions are not performing as they should. 

The addition of systems and applica¬ 
tions management functions th reatens to 
completely overwhelm today's enterprise 
management platforms, which have al¬ 
ready proven to be deficient in handling 
network-specific data alone. How will 
these platforms be able to keep up? 

One development that will help is rhe 
recent improvement in SNMP platform 
scalability. Several of the industry's lead- 
i ng platforms, i nduding H P's Open View 
and Cabletron’s Spectrum, are now del i v- 
ering server-to-server distribution capa¬ 
bilities that should enable them to scale 
to infinitely large networks. The ability 
of these systems to handle network and 
systems information—even in environ¬ 
ments of i 0,000 nodes or more—is im¬ 
proving significantly. 

Object-oriented technology may make 
it easier for applications running on the 
same platform to share data. Companies 
such as IBM/Tivoli are advancing new 
object-oriented frameworks for building 
management tools; this should result in 
improved integration. Vendors are also 
i n tegrating event cnrreJ a t i o n, r u I cs- based 
reasoning, and even AI into network man¬ 
agement systems to reduce reliance on 
human operation and make network ad¬ 
ministrators more productive. 

Will tomorrow's enterprise manage¬ 
ment systems replace rhe human network 
administrator? Not in our lifetimes. But 
with new technology, administrators may 
be treated to a little more boredom and 
a lot less terror. Q 


Tim Wilson is a senior consultant at Decisys t 
Inc. t an enterprise network consulting firm 
based in Sterling, Virginia. You can reach him 

at twilson@decisys.com. 
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19 Pentium Portables 
Do Multimedia 


With Pentium processors, 
gigabytes of drive space, 
large screens, and 
CD-ROM drives, these 
notebooks are more than 
ready for prime time. 

By Maggi Bender, Jim Kane, 
and John McDonough 


hen it comes to work, today’s 
multimedia notebooks cer¬ 
tainly let you take it with you. 
Running Pentium proces¬ 
sors at rates of up to 166 MHz, today’s 
multimedia notebooks might not be as 
fast as the top Pentium and Pentium Pro 
desktop systems, but they make good 
business computers, both on the road and 
in the office. These high-end Pentium 
notebooks are also expensive, being al¬ 
most twice the cost of comparably con¬ 
figured desktop systems. However, with 
accelerated graphics, large active-matrix 
color displays, CD-ROM d rives, and 810- 
MB or larger hard drives, they provide 
full-throttle computing for on-the-go 
professionals. 

We tested 18 Pentium portables that 
range in price from $3000 to almost $7000 
and employ 100-, I33-,or 166-MHzCPUs. 
We also included CanotTs AMD 5x86- 
po wered In nova Book 360CD (see the 
text box “AMD Inside” on page 123), 
which provides Pentium performance. 
You can buy a more economical 486DX4- 
based notebook, but you’ll want a Pen¬ 
tium to handle graphics-intensive multi¬ 
media tasks under Windows 95 or OS/2 
Warp—and to delay your next upgrade 
cycle. 

Modular components have become a 
hot notebook feature. Many high-end 
notebooks we test here provide an all¬ 
purpose bay that can hold a CD-ROM 
player, a floppy drive, or an additional 
battery. You swap them in and out 
depending on what you need. You can’t 
use floppy and CD-ROM drives simulta¬ 
neously, but the modular design saves 
space, weight, and battery power while 
maintaining desktop functionality. We 



included two ultrathin systems—Digital 
Equipment’s HiNote Ultra II and the 
Impulse Duonote-—because they have 
attachable multimedia bases for CD-ROM 
and stereo-sound functionality, another 
form of modularity. 

Most of the portables wc tested have 
removable hard drives, a feature that 
ensures upgradabiliry. Even the 2,1-GB 
hard drive in Micro-International’s Mint 
5200 may seem small in a year or two. 
Most notebooks have two Type N PC 
Card slots and infrared ports for cable- 


BYTE 


BEST 


PENTIUM PORTABLES 


NEC Versa 6030H 

offers chart-topping performance t 
numerous portability features, 
and excellent ease of use. 


less file transfers. The Toshiba and NEC 
units implement the new4-Mbps IrDA 1.1 
infrared standard. 

All test notebooks came with active- 
matrix screens that display graphics with 
crisp details and deeply saturated colors. 
With three 10.4-inch exceptions, the 
high-end notebooks we reviewed have 
either 11.3- or 12.1-inch SVGA displays. 
All can display at 800- by 600-pixel reso¬ 
lution, which is great for Windows 95, but 
you’ll want a big display and one with a 
wide horizontal viewing angle if you rou¬ 
tinely use your notebook with a handful 
of people sitting around a table. The 12*1- 
inch panels provide roughly the same 
viewable screen real estate as a 14-inch 
desktop monitor. 


Less expensive passive-matrix displays 
are still an option with most of these 
products, but the trend is toward the big¬ 
ger, brighter, more responsive active- 
matrix displays. IBM, for instance, 
dropped its ThinkPad 550 with the pop- 
open butterfly keyboard so it could add 
more screen real estate, and Toshiba’s cut- 
ting-edge Tecra 730CDT supports an 
unusual 1024- by 768-pixel resolution on 
its 12.1-inch screen (we reviewed the 
Tecra J00CDT). 

Those notebooks costing more than 
$5000 are from big-name vendors such as 
Compaq, Gateway 2000, IBM, and NEC 
Technologies. Compared to less expen¬ 
sive units, they come with more software 
and longer warranties. A unit such as 
IBM’s ThinkPad 760ED, for instance, 
has multimedia luxuries; a 64-bit graph¬ 
ics chip with 2 MB of dual-ported video 
memory, hardware-assisted MPEG play¬ 
back, an internal 28.8-Kbps data/fax/tele¬ 
phony modem, and lithium-ion batteries 
that outlast nickel-metal-hydride (NiMH) 
batteries in our battery run-down tests. 

Such feature-laden portables use bat¬ 
tery power quickly. We suggest that you 
get a notebook that can hold multiple 
lithium-ion batteries if you want to work 
throughout a cross-country plane flight. 

The two 166-MHz notebooks we tested 
turned out not to be the fastest. In spite of 
256-fCB Level 2 caches, the Chem Book 
5580 and the Micro-International Mint 
5200 didn’t perform as well as the 133- 
MHz NEC Versa 6030H, Typically, a 166- 
MHz Pentium system should perform 10 
percent faster than a 133-MHz system. 
The Mint 5200 suffered from be low-aver¬ 
age memory perf ormance and slow hard 
drive and CD-ROM drive speed.The 
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** HARD DRIVE 

Some 7-pound computers now support a 
fast 2-GB internal hard drive (19-mm 
height). Even better, most notebooks have 
removable drives for upgrading or securing 
X your data at n ight. 

V 

% 

% 

POINTING DEVICE 


STEREO SPEAKERS 

/ Though they typically don't provide 
/ the greatest sound quality, a pair of 
integrated stereo speakers and 16-bit 
Sound Blaster Pro sound are good 
enough for most multimedia presenta¬ 
tions, games, and telephony. 


** LCDs 

Multimedia notebooks with 11.3- or 
12.1 -inch active-matrix color displays 
provide crisp viewing at 800- by 600- 
pixel resolution. Lots of video memory 
and a hardware MPEG decoder help 
some systems display TV-quality, 
screen-filling video. 


^ INTERNAL BATTERY 

* Most notebook vendors have made the 
transition from nickel-metal-hydride 
(NiMH) batteries to lithium-ion battery 
packs. Although they’re costlier, lithium- 
ion batteries lasted longer in our battery 
run-down tests. They also provide more 
charging cycles than NiMH batteries. 


CD UNIT 

The four- and even six- 
speed modular CD-ROM 
drives that can fit in a 
notebook are a must for 
multimedia applications 
and installing large 
application or develop¬ 
ment packages. While 
some notebooks have 
external CD-ROM drives, 
most have a modular CD- 
ROM drive that you swap 
with the floppy drive. \ 

\ 

\ 


IrDA INTERFACE 

Infrared technology lets you transfer files to another 
system or send print commands without cables to 
IrDA-equipped printers. Most notebooks transmit at 
115.2 Kbps. Toshiba's Tecra 500CDT supports the 
new 4-Mbps Fast-IR IrDA 1.1 specification, as does 

Rear View the NEC Versa 6030H. ^ 



Everybody has a preference when it 
comes to pointing devices. Judging 
from the units we tested, touchpads 
and eraser-like pointing sticks are in, 
while trackballs are out. 


Chem Book 5580 was hurt by poor mem¬ 
ory and hard drive performance. 

For multimedia, software development, 
or just to load large applications, a note¬ 
book must have a built-in CD-ROM drive. 
We recommend that you get one with a 
four- or six-speed CD-ROM drive for faster 
read and seek times. Multimedia note¬ 
books must also have integrated stereo 
speakers, though a small speaker size lim¬ 
its sound quality. 

Notebooks that come with hardware- 
assisted MPEG— the Compaq LTE 5300, 
NEC Versa 6030H, Nimantics Quanta 6x 
133, Impulse Duonote, and IBM ThinkPad 


760ED—can effectively zoom video clips 
to full-screen without the dropped frames 
and blocky pixellation associated with 
software-only MPEG. Having 1 or 2 MB of 
dedicated video memory and a PCI-bus 
architecture also helps to enhance graph¬ 
ics I/O performance. 

Toshiba’s Tecra 500CDT has a Zoomed 
Port Video (ZPV) PC Card slot. The pro¬ 
posed ZPV standard establishes direct 
communication between the PC Card con¬ 
troller and the audio and video controllers, 
so that large amounts of multimedia data 
don’t require processing through the 
CPU or system bus. When ZPV cards be¬ 


come widely available, the Tecra 500CDT 
will provide a fast connection for full- 
motion video playback. The Tecra 500CDT 
and NEC’s Versa 60.30H also support Card- 
Bus, another proposed standard. This stan¬ 
dard provides for 32-bit PC Card periph¬ 
erals such as Fast Ethernet and Fast SCSI 
adapters. 

Contributors 

Jim Kane, Project Manager/NSTL 
John McDonough, Technical Writer/NSTL 
Maggi Bender, SeniorTester/NSTL 
Dave Rowell, Senior Technical Editor/BYTE 
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PENTIUM 


PORTABLES 


lmost every desktop maker 
now has a portable for sale, 
and the market is stratifying 
with notebooks at different 
price/performance levels. Higher-priced 
Pentium notebooks are heavy on cutting- 
edge components, while value systems 
are capable but lack such advanced fea¬ 
tures as hardware-assisted MPEG play¬ 
back. For this reason, we rated the note¬ 
books in three categories: best-overall 
portable, best desktop replacement, and 
best low-cost notebook (under $4000). 

Best Overall 

We chose the well-rounded NEC Versa 
6030H as the best-overall notebook. It has 
fast performance, a multitude of porta¬ 
bility features, and a high ease-of-use rat¬ 
ing. While the Versa 6030H is a hot mul¬ 
timedia notebook, several other models 
weren’t far behind in our best-overall 
ranking. 

Shadowing the Versa 6030H was the 
Win Book FX (our pick for best low-cost 
system; see below). Toshiba’s 8.2-pound 
Tecra 500CDT also did well. The $4999 
unit provides many leading-edge fea¬ 


tures, including Zoomed Port Video 
(ZPV) and CardBus support, as well as 4- 
Mbps IrDA capability. With a 120-MHz 
Pentium, it performed better than many 
units with 133-MHz processors, and it 
placed in the top five for battery life. 

Impulse Computer may not be famil¬ 
iar to many users, but its Duonote made 
a big splash in our Lab Report. It’s a mod- 
erately priced multimedia notebook 
($4699) with a nice modular design. Com¬ 
paq’s $6398 LTE 5300 is a 7.4-pound light¬ 
weight that also placed in the top five. 
The highly modular system scores high 
in features (right behind the IBM Think¬ 
Pad 760EDand Hewlett-Packard's Onmi- 
Book 5500 CTS) and also in usability, 
because Compaq supplies a three-year 
warranty and 24-hour, toll-free technical 
support. (An even more modular model 
that wasn’t ready in time for this round¬ 
up, the Compaq Armada 4100, is re¬ 
viewed in “Notebook Under Construc¬ 
tion” on page 154.) 

Best Desktop Replacement 

Several notebooks in this roundup beg 
the question: “Do I really need that desk¬ 


stealing power hog back in my cubicle?” 
Not only do these systems provide excel¬ 
lent docking options, the best desktop- 
replacement systems run fast and furious 
in our performance benchmarks, pro¬ 
viding desktop-level performance. NEC’s 
Versa 6030H, our best-overall pick, is 
again the winner, but some strong run¬ 
ners-up are Toshiba’s Tecra 550CDT and 
Compaq’s LTE 5300. 

The 7.5-pound Nimantics Quanta 6x 
133 is an affordably priced ($3999) mul¬ 
timedia notebook with high-end func¬ 
tionality. It has a 12.1-inch SVGA display, 
a voluminous 2.1-GB hard drive, and an 
efficient lithium-ion battery that lasts 2 
hours and 37 minutes in our tests. 

HP’s OmniBook 5500 CTS ($6120) 
costs much more than the Quanta 6x 133, 
but it’s a premium notebook for making 
presentations with its wide-angle 12.1- 
inch SVGA display. 

Best Low Cost 

It’s quite a stretch to call any multimedia 
notebook a low-cost product, but some 
are easier on the credit card than others. 
We drew a low-budget line in the sand at 
$4000, which left us with nine notebooks. 
The WinBook FX is our low-cost winner. 
It had high all-around scores and did par¬ 
ticularly well in usability. Nimantics’ 
Quanta 6x 133 took the number-two 
spot, followed closely by Texas Instru¬ 
ments’ 100-MHz Extensa 570 CDT. 

Dell’s Latitude LM P-133ST had the 
best battery life of all the test units. Its 
lithium-ion battery and effective power 
management scheme kept it going for 3 
hours and 41 minutes in our battery run¬ 
down test. We must also give battery-life 
honorable mentions to the Gateway Solo 
S5-133 (3:31) and IBM’s ThinkPad 760ED 
(3:24), which both also use lithium-ion 
batteries (but aren’t low-cost portables). 

The 6.1-pound TravelPro 1900 ($3695), 
from AMS Tech, is a top-quality multi- 
media portable with a 133-MHz Pentium, 
a 12.1-inch SVGA display, a 1.3-GB hard 
drive, and a three-year warranty—com¬ 
ponents and support you would expea 
from a higher-priced notebook. 


TECH FOCUS 


HEAT CONTROL 


Taking the Heat 

Heat is the limiting factor in getting high-end desktop performance out of a portable computer. 
The more heat a notebook design can dissipate, the faster you can reliably run the CPU or the 
more memory you can hold. Fan-induced convection cools most desktop systems, but fans are 
unacceptable in notebooks—they're noisy, power-consuming, and a potential failure point. 
Convection also needs space for air to move, something compact notebook designs lack. 

Good notebook designs rely instead on passive conduction. Heat is conducted away from 
the CPU, hard drive, and the graphics subsystem to exterior surfaces capable of radiating 
heat. The keyboard, the I/O port area, and (if it's not a docking unit) the bottom surface of 
the notebook (that isn't blocked by the battery) are all good surfaces for dissipating heat. 

An aluminum heat sink will quickly draw heat away from the CPU, but the heat must then 
be conducted to the outside. Typically, metal sheets or frame elements, often made of a light¬ 
weight, conductive magnesium alloy, serve this purpose. Compaq's Armada 4100 series, for 
example, has a magnesium chassis that provides structural stiffness to the notebook, a path 
for outward heat conduction, and external radiation surfaces. Tadpole's notebooks can han¬ 
dle the latest desktop processors because they have a magnesium-alloy case that is thermally 
connected to the CPU. 

Some designs use heat pipes to beef up thermal conduction by metal plates. These small- 
diameter sealed metal tubes contain a liquid that wicks from one end of the tube to the other, 
driven by a thermally induced fluid-to-vapor cycle. The pipe serves as a passive but effective 
heat pump. 
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Do more with less. 


Most operating systems leave little room for important 
things. Like your application. 

With the QNX realtime 05 you'll pack more functionality 
into less memory. Achieve more performance with 
less-expensive CPUs. And deliver better solutions at 
a lower price. 

Better yet, QNX supports more PC hardware than any 
other realtime OS. Whether it's PC/104 or PCMCIA, 
embedded X86 or the Pentium** Pro, QNX lets you use 
it right out of the box. Get to run time in less time! 

w w w. q 


Call 1 800 676-0566 (ext. 1027) 
or email info@qnx.com 


More scalable than evert From low-end to 
high-end, QNX offers you the ultimate in scalability. 

Even your deeply embedded systems can boast a 
scalable R0S1X RTOS, thanks to our new, exceptionally 
small Neutrino’* microkernel. 

And if you need to add the capabilities of a high-end 
GUI to your low-end system, you can. Our award-winning 
Photon microGUP gives you a phenomenal front end, 
with enough memory left over for important things... 
like your application! 


nx.com 



The Leading Realtime OS for PCs 


QNX Software System? Ltd., 175 Terence Matthews Crescent, Kanata, Ontario, Canada K2M 1W8 Voice: 613 591-0931 Fax: 613 591-3579 
Europe: 49 Dove Park, Chorleywood, Hertfordshire. Voice- (44)(0J192J 234800 Fax: (44){0)1923 285868 Email; QNXeuropeeqnx.com 

O t>NX Saflw,fs lay stems Ltd. 1396 QNX is □ fegnternd ■r.dam.Dri. and WeuIrlnD and Phonon nn Icra-S UI life- trademarks of QNX Software- System, Ltd. AN other trademark.! belong ta Iheir respective □whits. 
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Manageable Fault-Tolerant Storage 


Lasting quality and reliability are built into every raStor 
RAID system. From the easy-to-use Alert Manager soft¬ 
ware to tiie redundant hot swap components, data 
integrity is our first priority. nStor sy stems 
are the first to incorporate 
the SAF-TE (SCSI / 

Accessed Fault-Tolerant 
Enclosures) standard 
wiiich is leading-edge 
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technology to protect your investment In addition, rcStor 
utilities provide unmatched manageability which allows 


you to switch RAID levels or capacity on-the-fly You can 
also configure a hot spare for automatic data reconstruc¬ 
tion without user intervention. So whether you're look¬ 
ing for manageabili¬ 


Reliability Manageability 


ty or reliability tfStor 
RAID systems meet 
your needs, wStor systems sup¬ 
port RAID levels 0, 1, 3, 5 and 
are compatible with FAST 
WIDE SCSI. Call for more information or visit us on the 
web at http ://www.iistor.com/ 



fzStor. Formerly Conner Storage Systems 

1.800JIAID511 407*829.3500 Europe: +44(0)1234 213571 

rtStor Corporalkiei, Ism All tnsdemaiks aw qf tlieir restjettivc owners, Sd^edlkatitms subject to dump without Jtotfca 
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BEST OVERALL 

NEC Technologies Versa 6030H 

The Versa 6030H ($5799) is our best-overall portable Pentium 
because it is fast, feature-packed, and easy to use. The 9.5-pound 
unit races through our benchmarks with a 133-MHz Pentium 
processor, 256 KB of synchronous pipeline cache memory, a 
PCI bus, and 2 MB of video memory. The Versa 603 OH is a strong 
multimedia machine w ith hardware-accelerated MPEG for full- 
motion, full-screen video playback; a six-speed CD-ROM drive for 
fast data transfers; and excellent 16-bit stereo sound. The system also 
has a healthy bundle of applications and telephony features for those 
who need to keep in touch with the office. 


WEIGHTING 


Technology 





PRICE 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

FEATURES 

USABILITY 

BATTERY 

OVERALL RATING 

NEC Versa 6030H 

$5799 

*★★★ 

★ ★** 

***** 

**** 

***** 

★ ** 

*★★★ 

WinBookFX 

$3999 

**** 

**★★ 

★ *** 

*★★★ 

***** 

*★* 

★ ★★* 

Toshiba Tecra 500CDT 

$4999 

**★★ 

*★★* 

★ ★★★ 

★ ★★* 

★ ★★*★ 

★ ★★* 

*★★* 

Impulse Duonote 

$4699 

★ *★* 

★ ★** 

**** 

★ *★* 

★ ★★* 

★ *★ 

**** 

Compaq LTE 5300 

$6398 

**** 

★ ★★★ 

**★* 

★ *** 

**★★ 

★ ★ 

**** 


BEST DESKTOP REPLACEMENT 

NEC Technologies Versa 6030H 

With its strong performance score, the Versa 6030H is also our 
choice for best desktop replacement. It is not only efficient but 
flexible w r ith its easily accessible Versabay 11, which supports a 
floppy drive, an extra hard drive, an extra battery, or the CD- 
ROM drive. For an extra $799, NEC offers even more desktop 
functionality with its Docking Station 6000, which has three 
expansion-card slots, three drive bays, built-in speakers, four 
audio ports, and an RJ-11 phone jack. 


WEIGHTING 

Battery 





PRICE 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

FEATURES 

USABILITY 

BATTERY 

OVERALL RATING 

NEC Versa 6030H 

$5799 

**★* 

*★★★ 

***** 

*★★* 

***** 

★ ★★ 

**** 

Toshiba Tecra 500CDT 

$4999 

*★★* 

★ ★★* 

**** 

*★★★ 

★ ★★★★ 

**** 

**★★ 

Compaq LTE 5300 

$6398 

# ★★★* 

*★★★ 

*★★★ 

★ ★★* 

**★★ 

★ ★ 

★ ★** 

Nimantics Quanta 6x 133 

$3999 

★ ★★* 

★ ★★ 

**** 

**** 

*** 

★ ★★ 

★ *★★ 

HP OmniBook 5500 CTS 

$6120 

*★★* 

★ ★★★ 

★ ★* 

★ ★★★* 

★ *★* 

★ ★ 

★ ★*★ 


LOW COST 

WinBookFX 

You don’t have to pay $6000 for a multimedia notebook. The 
WinBook FX goes for $3999 and sacrifices little. With a 133-MHz 
Pentium, 16 MB of RAM, and 1 MB of video memory, the 
WinBook FX does admirably in our performance benchmarks. 
The 6.8-pound laptop has an 11.3-inch SVGA display, Sound 
Blaster Pro-compatible sound, a 1.3-GB hard drive, and a 
lithium-ion battery that lasts 2 hours and 38 minutes in our 
Thumper II run-down test. 


WEIGHTING 


Technology 



Sub-$4000 notebooks only 




PRICE 

TECHNOLOGY 

IMPLEMENTATION PERFORMANCE 

FEATURES 

USABILITY 

BATTERY 

OVERALL RATING 

WinBookFX 

$3999 

*★★★ 

★ *★* 

*★** 

**** 

***** 

*** 

*★★* 

Nimantics Quanta 6x 133 

$3999 

**** 

★ *★ 

**** 

**★★ 

**★ 

*★★ 

*★★ 

Tl Extensa 570 CDT 

$2999 

★ *★* 

★ ★★* 

★ ★* 

**** 

★ ★*★ 

*★ 

★ *★ 

Dell Latitude LMP-133ST 

$2999 

★ ★★* 

★ *** 

*★ 

★ *★★ 

**** 

★ ★★*★ 

★ ★★ 

AMS Tech TravelPro 1900 

$3695 

★ ★★★ 

★ ★** 

*★★ 

**** 

★ ★★★ 

*** 

★ ** 

★★★★★ Outstanding ★★★* Very Good 

*★★ Good 

*★ Fair 

★ Poor 
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Ultracool Design 

I f you find most notebook designs bor¬ 
ingly similar, check out Digital Equip¬ 
ment’s HiNote Ultra II. Its sleek, angled 
chassis should turn the head of any indi¬ 
vidualist. The HiNote Ultra II has a lithi¬ 
um-ion battery that clips onto the rear 
and two attachable base modules: One 
is a thin wedge with a floppy drive, 
while the larger multimedia base provides 
speakers and a CD-ROM drive. Do you 
think Compaq found inspiration here for 
its new Armada 4100? 




Making Your Point 


U sers can often choose from many dif¬ 
ferent peripherals when buying a 
notebook, but the pointing device usu¬ 
ally isn’t one of them. The WinBook FX 
comes standard with a pointing stick 
between the G, H, and B keys. For an 
extra $80, however, you can opt for a 
dual-button touchpad. 


NEC's Bug Barrier 

N EC’s Versa 6030H has two hot- 
loaded McAfee antivirus software 
packages—VirusScan and WebScan— 
that guard the system from known viruses 
and provide virus protection for the most 
popular Internet services, Web browsers, 
and e-mail. 



smtstL 


Up Against the Wall 


H ooking a 17-inch monitor to a notebook is a cost-effective 
way to make a presentation to a small group of people sitting 
around a table. For larger groups, however, you need projection. You 
can buy an LCD panel that sits on an overhead projector or a self- 
contained projection unit. In either case, your notebook drives the 
display. Wedge Technology's ShowBiz 5000P ($4799) provides 
another option. 

The ShowBiz 5000P is a Pentium notebook with an LCD that con¬ 
verts into an overhead projection panel. Like a few projection note¬ 
books before it (see “Presentation Quality," September 1995 BYTE), 
the ShowBiz 5000P lets you make large-room presentations at any 
office with an overhead projector. While the ShowBiz 5000P is best 
for software demonstrations, Wedge also offers optional MPEG play¬ 
back and TV cards, so you can project videos 6 feet high on a screen. 

We found the LCD projection panel easy to set up. After remov¬ 
ing a protective back panel from behind the ShowBiz 5000P's 10.4- 
inch active-matrix display, you place the LCD panel on an overhead 
projector. A support tray for the notebook itself attaches to the pro¬ 
jector. The display supports 800- by 600-pixel resolutions at 65,536 
colors. The unit comes with a cooling fan that connects to the LCD 
panel to dissipate the heat from the projector’s lamp. 

Though the projected images are not as bright as on some desk¬ 
top projectors (see “Road-Show Romance" on page 55), we found 
the images to be clear and well defined when shown in a fairly dark 
room. It takes some adjustment of the LCD projection panel to elim¬ 
inate ambient light from the overhead projector, but that should not 


be a problem after you get used to setting it up. 

The notebook sits directly in the path of the overhead projector, 
so Wedge supplies an infrared-attached remote-control device so 
the presenter can control the PC. Mind Path's Presentation F/X soft¬ 
ware lets you move the mouse around the display and zoom in on 
different areas of the screen. -John McDonough 



ShowBiz 5000P 
$4799 (fully loaded 
system) 

Wedge Technology, 
Inc. 

Milpitas, CA 

(408) 263-9888 

http://www 
.wedgetech.com 

Circle 1080 
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RUGGED 
PORTABLES 
WITH LOTS OF 
SLOTS 


Dolch Computer Systems 
3178 Laurelview Ct. 
Fremont, CA 94538 USA 
TeL 510.66L2220 ; Fax 510.490-2360 
Web Site — http ;//■www.dolch.eom 
CALL TODAY: I .BOO.995.7580. 


Dolch Computer Systems builds portable computers for indus¬ 
trial and military applications that must withstand the rigors of 
rough treatment and harsh environments — demanding massive 
expansion capability and the performance of a high-end desktop. 


Grit, Grime and Water Proof 

Dolch builds the world's toughest portables for sophisticated 
military and industrial users. 


□ Tested to Military and NEMA Slandards — Shock to 5GGs 

□ Completely Sealed Systems — NotePAC™ Runs in the Rain 

□ Add-in Protection — Unique Card Retention System 


Massive Expansion 

The PAG™, L-PAC™ 
(Light-PAC) and NotePAC 
families offer a wide variety 
of slot and drive specifica¬ 
tions. Systems can be tai¬ 
lored to precisely match the 
application requirements. 


□ From 1 to 7 Expansion Slots — ISA, EISA, PCI and PCMCIA 

□ Up to 4 Drive Bays — Tape, CD-ROM, Removable, etc. 

□ Configurable System Power— 100 watts to 350 watts 


Unrivaled Performance 

Dolch PAC portables are available with a broad range of perfor¬ 
mance options — meeting or exceeding all the best of desktops. 


□ 

□ 

□ 

□ 

□ 

□ 

□ 


CPU Options — 486 up to Dual Pentium at 150MHz 
Displays— 16J Million Colors or Daylight Readable Mono 
Active Matrix TFT Screens — Up to 12.1 -inches 
Resolution — 640 x 480, 800 x 600 and 1024 x 768 
Graphics Performance — In Excess of 115 WinMarks™ 
Drives — FIDE or High-speed PCI SCSI — Up to 9 GB 
Memory — High Speed Cache and EDO DRAM 


Dolch 
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if you think hie transfer is all we do, 
you need some time away from the office. 


'L^PMtJgH Pu Mir - - | 

appreciate now much more LapJj.nl/ 1 
wiSss for Window/95 has to offer, all you have 
to do is hit the road* 

Wherever you go—across the hall, across 
town or across tlie country-if you’ve got Lap Lint, 
you h ave everything you need to access anything 
you wanl on your desktop or your network* 

With this Single piece of software, you 
can read and send e-mail, run databases and 
custom applications, synchronize data and, yes, 
even transfer hies* 

Since there’s no need to change apps to 
do all these tilings, there’s no need to hang up 
and redial. And since Lap Link works the same 


way over modems, IPX and TCP/IP networks, 
serial cables, parallel cables, wireless, even tlie 
Internet, there s no need to laboriously reconfigure. 

And there’s no need to worry about 
compatibility. Our 16-hit version is built ri gbt 
into LapLinb for Windows 95, so connecting 
to Windows 3* 1 systems is no problem at all* 

By now, you probably can t wait to get your 
bands on tlie latest LapLink. So you 11 be glad to 
know that upgrading—from an eadier LapLink, 
or fro m another product altogether—is ridiculously 

inexpensive. Call 800-2247704. Better yet, see 

your reseller, it'll give you an excuse to get away 
from the office* 


TOWELING 

SOFTWARE 



©1996 Traveling Software, Inc. LapLink is a regiatered trademark of Traveling Software. liUp://www.travsoft.com 

Circle 160 on Inquiry Card (RESELLERS: 161). 












w! 


I e picked the best portable 
Pentiums by running low- 
level and application bench- 
I marks under Windows 95, as 
well as battery tests under real-world con- 
ditions. We also weighted important 
notebook features and how easy a sy stem 
is to set up and use. 


Performance 

For the Windows 95 application bench¬ 
marks, we ran scripts with 32-bit versions 
of Microsoft Word (7*0) and Excel (7.0) 
plus a 16-bit version of FoxPro (2*6). 
NSTL's low-level InterMark Multimedia 
PC tests exercise specific components of 
the notebook: CPU, hard drive, CD-ROM 
drive, and sound (percentage of CPU uti¬ 
lization), InterMark video benchmarks 
test how well a system can produce mul¬ 
tiple Windows draws, bit-mapped images, 
and display screens generated by applica¬ 
tions like PowerPoint and Corel Draw. 


Battery Life 

We measured battery life with our 
Thumper II battery run-down tester. 
Thumper II emulates a typical word 
processing session. It uses robotic arms 
and an optical screen sensor to detect and 
control each sysrenTs power manage¬ 
ment function. Before testing, we com¬ 
pletely drained and recharged each note¬ 
book's battery twice, according to the 
vendors' instructions* People use their 
notebooks in different ways, so you will 
probably get different battery life with a 
given portable* 

Features/Usability 

We reward features that differentiate the 
notebooks. For instance, AMS, Com¬ 
paq, Dell, Digital Equipment, Hewlett- 
Packard, IBM, Impulse, NEC, and Toshiba 
back their systems with impressive three- 
year warranties, as opposed to one-year 
warranties with the other vendors. We 


asked the vendors to fill out a lengthy fea¬ 
tures questionnaire, and we verified the 
features in the labs. For usability, techni¬ 
cians worked extensively with each note¬ 
book to assess the quality of the keyboard, 
status indicators, and pointing device. We 
also evaluated the user's manuals and 
checked how easy it was to install mod¬ 
ular components and upgrade the sys¬ 
tems with memory* 

Evaluations in this report represent the 
judgment of BYTE editors, based on tests 
conducted by NSTL , bw., as documented 
in a recent issue of its monthly PC Digest. 
To purchase a copy of the full report T 
contact NSTL at 62S Ridge Pike, Con- 
shohocken, PA 19428; (610) 9 41-9600; 
fax (610} 941-9950; on the Internet, edi- 
iots@n$tLcQm, For a subscription, call 
(800) 257-9402. BYTE Magazine and 
NSTL are both operating units of the 
McGraw-Hill Companies, Inc . 


AMD Inside 


N ot every road warrior can afford to fork over $3000 or more 
fora Pentium-powered multimedia notebook. Fortunately, 
Canon Computer Systems 1 Innova Book 360C0 provides Pentium 
performance without the Pentium price. IPs a fult-fledged multi¬ 
media notebook with a price of only $2599, but it uses the Pen- 



Innova Book 
360CD 

$2599 

Canon Computer 
Systems, Inc. 
Costa Mesa, CA 

(800)848 4123 

http://www.ccsi 

.canon.com 

Circle 1 064 
on Inquiry Card 


tium-compatible 133-MHz 5x86 processor from AMD. 

The Innova Book 360CD doesn't compare favorably with Penti urn 
systems when tested with NSTL's InterMark test of low-level func¬ 
tions. In particular, it was dead last in memory performance* 
However, these factors don't a ppear to matter with Windows appli¬ 
cation performance. With our application tests, the Canon portable 
outshone all other test systems. 

What’s the price trade-off then, if not performance? For one 
thing, Canon cut costs on components by using a 10.4-inch dual- 
scan VGA display instead of an active-matrix screen and a nickel- 
metal-hydride (NiMH) battery instead of a longer-lasting lithium- 
ion battery. The battery lasted 2 hours and 18 minutes in our bat¬ 
tery run-down tests, while tithium-ion-equipped models averaged 
2:48. 

The6.7-pound (with battery) Canon notebook is light for a mul¬ 
timedia notebook, and it has a modular design with a four-speed 
CD-ROM drive on the right side that you can swap with a floppy 
d rive. The I a ptop has a n 1 rDA i nfra red port i n the back, a nd a Type 
111 PC Card slot and an external monitor port on the left side. It has 
a 32-bit VL-Bus architecture and 1 MB of video memory to boost 
its graphics performance. 

The unit is ready to hit the road right out of the box with appli¬ 
cations such as Sidekick for Windows 95 and FaxWorks 3.0. It also 
has on-line user documents for each of the bundled applications, 
so you don't have to drag man uals with you on busi ness trips. Canon 
backs the in nova Book 360CD with a one-year warranty for parts 
and labor* -Eds. 
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PENTIUM 


PORTABLES 


FEATURES 



VENDOR/MOD EL NAME 

Altura 

AMS Tech 

Austin 

Canon 

Chem USA 

Compaq 

Dell 

Digital 


Computer 

TravefPro 

Computer 

Computer 

Corp. 

Computer 

Computer 

Equipment 


Systems 

1990 

Systems 

Systems, Inc. 

Chem Book 

Corp, 

Corp. 

Corp. 


Bolt2-l33 


Austin 

Innova Book 

5550 

Compaq 

Latitude 

Digital HiNote 




Edge CD 

360CD 


LTE53Q0 

LMP-133ST 

Ultra IICTS 5120 

Base price (MSRR) 

$2995 

$3175 

$3160 

$2599 

$2515 

$5909 

$2999 

$4299 

Price as tested IMSflPj 

$3596 

$3695 

$4304 

$2599 

$3576 

$5390 

$2999 

" 

OvsrattraJba 

746 

767 

74 

774 

750 

B.9B 

788 

765 

Performance score 

&3 

7.6 

0,0 

3,7 

79 

5.2 

5,9 


Feature? accre 

75 

8.7 

B,2 

fl.1 

7.4 

0.7 

■54 

77 

Usability 

5.9 

3,1 

3.1 

75 

7.5 

53 

as 


Battery life (hrrmin) aa tested 

17 

2:3 

2:6 

2:3 

IS 

2:2 

3:7 

2:7 

PROCESSOR 

CPU manufacturer, model, and spaed IMHz) 

Inlet Pentium 133 

Intel F’tsnbumlSS 

hnrtal Pentium, 133 

AMDAmSxSS 133 

Imd Pantiumt65 

Inlet P&ntium 133 

Intel LM Pentium 133 

Intel 5P54CSLM120 

Voltage 

as 

29 

3.1 

3.3 

3.3 

3.3 

33 


SYSTEM RAM 









RAM he >B3ted/nua. 32 bit RAM IM Bj/speed In?) 

8/32/70 

8/64/60 

8/40/60 

8/32/70 

16/64/60 

10/80/60 

5/40/70 

8/40/70 

Memory andwteetiire 

EDO 

EDO 

EDO 

Fast-paged 

EDO 

Fast-paged 

Fast-paged 

P&ged and mMeaved 

Max. secondary cache RAM (KBVspeed (na] 

1000/40 

256/15 

256/15 

266/70 

260/15 

250/12 

256/8 

258/8 

SYSTEM 01 OS 

Manufacturer 

Award 

fitoenis 

Phnana 

Phoenu 

AMI 

System So Ft 

F^voenut 

SyElimnSoll/Digiiaf 

VIDEO 

Wdeo-procesEer chip manuladuer and model 

Chips i Technotognos 

NaoMagic 2070 

Cirrus Logic GD7543 

Chips & Tftchndfcjgia 
66540 

Chips & Technologies 
66560 

OpbVipw 

NwMagc2070 

Chips & Technologies 
65548A 

Diagonal screen size finches) 

13.1 

121 

11J3 

10.4 

12.1 

12,1 

12.1 

! 0 - 

Display technology 

Active-matm 

Active-matra 

Aclrve-malru 

Dual-scan 

Active- ™m* 

Active-malra 

Active-malm 

Actwe-matrii! 

Max. display resolution (pufi^/totsl colors 

000x600/65,630 

000 x 600/65,536 

600 x 800/65,536 

800 x 600/256 

800x600/10,000 

800 x 000/65,536 

800 x 600/65,530 

L:jC ■ b 

Video memory aslesterf IM Bj/bus width (bits) 

1/M 

15/123 

2/32 

IN P/32 

2/32 

1/32 

1/128 

1/32 

Ydeo memory type 

DRAM 

VFLAM 

DRAM 

INF 

EDO 

EDO 

DRAM 

EDO VRAM 

Local-bus video type 

PCI 

PCI 

PCI 

VESA VL-Bus 

pa 

pa 

pa 

VESAVL-Bue 

Max. ext, neninlutfacedmselu'licrV 

1280x1024/16 

1260 x 1024/256 

1024 x 708/250 

1024x703/256 

1024 x 788/256 

1024 x 768/256 

1024x788/256 

1024x768/256 

total colore or grays 









PORTABILITY 









Height v. width x depth [mriies] x weight (IbaJ 

2*11.89,1 X0.5 

uxitjx&e 

26*11.3x893 

1.9*11.5x5.9x8.4 

2.2*11,7x9.9x6.5 

3,07x12,2x0x7-4 

194x9.9x11 75 

l^x 8.5x11x4.2 


*6.1 

x6 8 




x 6.8 


Battery techno logy 

NiMH 

Uihiumxon 

UrfwJJTMon 

NiMH 

NiMH 

NiMH 

Lithium-™ 

Uthium-bn 

Supports mulliplu biliary pacKS 


✓ 

if 


✓ 

✓ 

if 

if 

Supports hot swapping 







if 

if 

MASS STORAGE 

Hwd dhue manufacturer and/or model 

Toshka 

TosM3fl 

Toshiba MK770OPC 

Toshiba 

IBM0PRA21215 

Compaq 

IBM 

I0MD®}A'2100O 


MK-1301MAV 

HDMK-2720F 


MK-1924FCV 




Hard rfnve interface type 

PCI 

PQ 

IDE 

EIDE 

DDE 

IDE 

EIDE 

EIDE 

Hard drive oonlrder Cache [KB] 

N/A 

256 

128 

120 

64 

128-KB buffer on drive 

N/A 

90 

Mai hard dnve capacity (MB),'access time (ms) 

3170/10 

2100/12 

2000/12 

S10/13 

2000/12 

1350/13 

510/13 

1080/13 

Removable hard drive 

✓ 

if 

if 

if 

if 

if 


if 

I/O PORTS (BUILT IN) 

UARTtype 

10550 

16650 

15550 

10650 

16550 

16550 

16550 

16550 

Centronics parafei-pGd type 

Entranced, axusnclad, 

Enhanced,Guarded, Enhanced, sanded, 

Enhanced, extended, 

Enhanced, axtanded, 

Enhanced 

Exiendud, anhanc&d, 

Enhanced, aitanded, 

selectable 

select Bills 

setedable 

selectable 

Bdectftble 


selectable 

oeleclaWe 

ErDA-cemplianl infrared dala-feiChange pod 

✓ 

✓ 

✓ 

if 

if 

if 

tf 

if 

Panting device 

Touchpad 

Touchpad 

Touchpad 

Touchpad 

Touchpad 

Pointing stick 

Touchpad 

Treckbai 

PC Cerd slots connected concurrently 

2 Type 11/1 Type 111 

2 Type 11/1 Type HI 

1 Type 11/1 Type ill 

2 Type 11/1 Type «l 

1 Type 11/1 Type 1H 

2 Type ll/l Type III 

2 Type 101 Type 111 

2 Type 11/1 Type HI 

SOUND 

Sound chip set 

Qpti 930 

ESS 1630 

Creative Libs 

CT2505 [Vibta 16) 

i f 

1NP 

ESS 1605 

ESS 1588 

ESS 1650 

ESS 1553 

Built-in microphone 

V" 

/ 


V 

✓ 

✓ 

if 

H/W speaks* volume central 

✓ 



if 

if 

Optional 


if 

MPEG hardware and sof tware 

Optional/oplionaJ 

Induded/Nncludsd 

/included 

N/A/N/A 

N/A /included 

Optcmal/optional 

N/A/included 


CO-ROM audio out 

i/ 

if 

✓ 

if 


if 

✓ 

if 

POWER SUPPLY 

Supports 220/240 AC voflago 

tf 

if 

✓ 

if 

if 

✓ 

tf 


AutD-switching/autc-detectjog 


✓ 

✓ 

✓ 

✓ 

✓ 

if 

if 

Internal AO a dap tor /ba Mery charger 


✓ 




✓ 

if 

if 

EXPANSION 

Expansion chassis/price, it optional 









Drxiiing station/pnee, tf optional 

V7$395 

✓/$250 

^/$35Odt$S00 



i//$400 



Number of ISA/PCI expansion slots 

0/0 

0/1 

0/0 

0/0 

0/O 

0/0 

m 

o/o 

Number of full' height 3K-inch/ 
haJI-height 5 'i-indi drive bays 

0/0 

1/0 

0/0 

0/0 

1/1 

0/0 

m 

0/0 

WARRANTY 









Length £years}/covcrage 

1/PL.R 

3/Kbft 

t/P^F.H 

1/F^F.R 

l/RLH 

a/pjj^H 

3/R t LR 

3/F.U^R 

Phona 

(719)665-5502 

(618) 014-0782 

(512] 339-30O0 

Call local 

£510)705-6060 

Call local 

(Si 21330-4400 

(303)073-0933 





Canon dealer 


Compaq dcalci 



Toll-Free phaoe 

N/A 

(00O) 506-2071 

(300)762.1577 

(500) 340-4123 

(000)068-3436 

[800)345-1613 

(800)013-3355 

(000) 344-4925 

On-line address 

N/A 

httpV/www 

htEp7/www 

httpY/www 

choffluaa^n 

h11p://www. 

hltpV/www.dell.caffl 

hUpV/www.pc 



-pmstech.cQui 

^ustindiredJ^m 

.ccsi.csnon.cain 

.netooracom 

cempaq.com 


.digital.cmn 

Inquiry number 

1061 

1062 

1063 

1664 

1065 

1066 

1067 

1069 


= BYTE Beat V* ™ yesi INP ™ irrfarmation not provided by vendor Wa Iran ty : P=pads; L—labor; 

N/A=not applicable. F *= freight to repair center; R - return to customer. 
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Gateway 

Hewlett' 

IBM 

Impulse 

Micro- 

NEC OH 

Nimantics 

Sceptre 

Texas 

Toshiba 

Win Book 

2000 

Packard 

Corp. 

Computer 

International, 

Technologies 

Inc. 

Technologies, 

Instruments, 

America 

Corp. 

Solo 

Co, 

ThinkPad 

Corp. 

Inc. 

Inc. 

Quanta 

Inc. 

Inc 

Information 

Win Bool 

S5-133 

HPOmnrBook 

7GGED 

Impulse 

Mint 5200 

NEC Versa 

6k 133 

Sound* Series 

Extensa 

Systems, Inc, 

FX j~"| 


5500 CTS 


Duonote 


mm 


4000 

570 CDT 

Tecra 500CDT 


$0120 

$6000 

$4508 

$2000 

$5799 

$2999 

$4995 

$2999 

$4999 

$3999 

$5599 

$6T20 

$6999 

$4699 

$3800 

$5799 

$3999 

$5679 

$2999 

$4999 

$3909 

7m 

7.93 

760 

020 

7.16 

8.52 

7.94 

740 

7.93 

8,36 

8.42 

7.3 

7.7 

70 

B.& 

7.7 

09 

8.6 

7.2 

7,8 

8.2 

8.4 

&o 

8.9 

88 

84 

7.9 

8.6 

6.4 

8.0 

79 

0,2 

83 

M 1 

8.0 

81 

08 

6.9 

9.4 

6.9 

8.1 

8.8 

9.4 

9.4 

3:4 

2:4 

3:2 

2l7 

0:7 

2:5 

2:0 

2:5 

2:2 

3:0 

2* 

ilntel fcnbum 133 

Intel Pentium 133 

Intel Pfintium 133 

Intel Mobte 

Pentium 133 

Net Pentium 166 

tnyPcirliun 133 

Intel F^ntium 133 

Intel Pentium 133 

Intel P54C TOO 

htetP54CLSMl2Q 

InW Pentium 133 

;■ ■ 

2.9 

3 

2,9 

3.3 

2.9 

03 

2,9 

2.9 

2.9 

3.1 

40/40/60 « 70 

13/84/70 

I8/B0/70 

16/40/60 

8/02/60 

10/40/70 

16/40/60 

10/40/70 

8/40/70 

16/144/00 

10/40/70 

Syrictm:-oui- DRAM 

Fatf-faptf 

EDO DRAM 

EDO 

EDO 

Past-paged 

DRAM 

EDO 

Fast-pagad 

Paged 

EDO 

25&/& 

256/1 & 

253/0 

32/8 

256/00 

250/0 

256/60 

258/50 

250/15 

250/8 

256/8 

Inlet 

SystemSoft 

IBM 

SystemSoft 

SystemSoft 

Phoann/NEC 

SystemSoft 

PhoeniK 

Phoenni 

Toshiba 

RhoHniK 

Chips A Ifichnologies 
56549 

Chips A Technologies 
65548 

Tndenl Cyber 9385 

Chips A Technologies Cirrus Logic 

65546 GD7543 

China A Tactsxilo^w! 
65550 

, Chips* Techndogieg MooMag«2070 

6554B and 2090 

Cl (tub Lope 
GD7543 

Chjps XTochnologieg- Cam* Logic 

65550 GD7543 

i: :i 

12.1 

12,1 

11,3 

1£1 

til 

til 

111 

10.4 

12.1 

1U 

Activfrmalra 

Actirt-matrii 

ActivsrmMfii 

Active mat™ 

AdfYG-iriaEnx 

Adwfrmalrix 

Active-main* 

Active- matiii 

ActrvC-fnairi* 

Aictwa-malrii 

Acliw-matro: 

S i-' "i.; ■ ' • 

800x600/65,538 

060x600/256 

800 x 800/65,536 

BOO x 600/65,536 

000x600/66.536 

800 x 600/65,536 

000x800/258 

800 x 600/18.000 

800x600/18,000 

300x600/55,&36 

1/16 

1/32 

2/04 

1/21 

2/32 

2/84 

1/32 

1/04 

1/32 

2/32 

1.^2 

Synchronous DRAM 

EDO 

VRAM 

VRAM 

□RAM 

Bursl mode EDO 

VRAM 

EDO DRAM 

DRAM 

EDODRAM- 

bwulmoda 

DRAM 

VL-But 

PCI 

PC! 

PCI 

PCI 

PCI 

PCI 

PCI 

PC 

PC 

PCI 

1024 x 768/263 

1024 x 760/288 

12&0 x 1024/250 

1024 x 766/256 

1024 x 758/256 

1024 x 780/85,530 

1024 X 708/65,530 

1024 x 768/258 

1024x788/250 

1280x 1024/258 

1024 *708/256 

2x118xB£x6.7 

11.6x88x1.83x7 

11.7x6.3x2,14 

1,5x08x11x6.5 

2.1 x 11.8 x 8,9x9 

2.1 x 11 ?xBJ5 

2x11.9x7.8x7,5 

1.94x11.7x8,9x6.8 

2.2x9x11.6x8.9 

2.28x11.77x9.25 

2.15*11,3x6,90 



x7.3& 



x9.5 




X0.2 

x6.8 

□ihium-ion 

Lithium-ion 

Lilhium-ion 

Ulhium-ion 

NMH 

Ljthujm-ion 

Lithium-ion 

Liihiurn4an 

NiMH 

Lithtum-icai 

Ulhium-ion 


V 

✓ 


✓ 

*/ 

✓ 

✓ 

✓ 


✓ 


✓ 

(/ 

✓ (suspend mods) 

•/ 

Wirm-awsppibto 


✓ 

*/ 



IBM 

IBM DPHA2T215 

IBM 

ft*isi]M&2714T 

Toshiba 

IBM 

Toshiba 

IBMDSGA-21000 

HrtediDK2l2A01 

Toshiba 

Toshiba 




MK'2l0lMAN 


MK-2720FC 



WK-1301MAV 

MK-2720FG 

I | 

IDE 

IDE 

IDE 

EIDE 

Eioe 

IDE 

PCI EIDE 

IDE 

EIDE 

PCI EIDE 

64 

IMP 

258 

128 

32 

Included In Inlol's. 
Mobile Tntnn chip set 

128 

45 

1KP 

16 

120 


2000/13 

1200/12 

1088/12 

2100/13 

1440/13 

2100/30 

1OB0/13 

1200/10 

2500/13 

ISM/1 a 



✓ 


✓ 

✓ 

1 / 

1 / 

✓ 

✓ 

✓ 

16856 

10560 

16556 

16556 

16550 

10550 

16550 

16550 

10550 

10550 

18860 

Enhanced 

Enhanced 

Enhanced 

Enhanced, edended, ErtwicctLeKtended, Enhanced 

Enhanced, extended, 

Enhanced 

Setectable 

IMP 

Enhanced nitenas). 




Mtadahlfl 

edect&ble 


selectable- 




sfllodabla 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

v' 

V 

*/ 

Touchpad 

Trackball 

ftsnting atidt 

Touchpad 

Touchpad 

Toucupad 

Touchpad 

Touchpad 

Touchpad 

PoinlinaSick 

Pointing slick or 
louchpad 

2 Typn ll/t Type III 

2 Type N/1 Type III 

2 Type ll/l Type 19 

2 Type 11/1 Type III 

2 Type 11/1 Type til ! 

2 Type 11/ 1 Typo III 

2 Type 11/2 Type III 

2 Type 11/1 Type 111 

2 Type 11/1 Type III 

2 Type 11/1 Type III 

2TypaJI/l Type HI 

BBS 1689 

CiyeialCS 33242 

INP 

ESS 1638 

ESS 1690 

Sound Blade* 16 

ESS 1068 

ESS 1688 

ESS 1088 

Cryslal 

CnwtivQ Labs 

v- 


*/ 

✓ 


✓ 

✓ 

*✓ 

✓ 

✓ 

✓ 

* 



v' 

✓ 

1 / 

V' 


✓ 

✓ 



mtm 

Inclucted/included 

/optWlllI 

Qptwnal/optkjnal 

Ind'jdud/indudod 

Optional/opbonel 

Opliongl/opticnal 

mtm 

Indbdod/ineWod 

/✓ 

i/ 


✓ 

✓ 


1 / 

✓ 

✓ 


✓ 

✓ 

*/ 

✓ 

✓ 

1/ 

✓ 


✓ 

1 * 

✓ 

✓ 

/ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 









✓ 


✓/$150 




✓/$200 



✓/$&9E 

✓/$13B 

NaieDock Enhanced 
PbrtR^licalor/$699 



✓/$G99 

✓/$499 

✓/inducted 


i//$B99 

✓/$249 


✓f$S49 


m 

o/o 

0/0 

0/0 

0/0 

0/2 

0/0 

0/2 

1/2 

IN P/3 

m 

m 

6/6 

m 

o/o 

1/0 

1/2 

m 

1/1 

1/0 

fl/1 

m 

1/RUP 

3/RUR 

S/PW 

3/RLF.R 

1/PUR 

3/PUER 

1/P.L.R 

i/PJUR 

1/P,UF,R 

3/P.L 

i/rur 

(005) 232-2000 

Citll Itx^it Htiwlell- 

(014)766-1900 

(905) 858-3000 

(713) 495-9696 

<506)204-8000 

<714)5704030 

(818) 36^3698 

Gafl local Tusdti 

(714)583 3000 

n/a 


Packaid dealer 







hslrumente dealer 



(806) 840-2000 

{660)443-1254 

(800) 772-2227 

(800) 668-1 11 1 

{000)967-5807 

{8001388 j &888 

(800)686-2671 

(BOO) 788-2878 

(800)848-3927 

(800)457-7777 

(800) 488'2l 62 

http 'Jfwww.gwSLcom 

e 

8 

5 

t 

http://www.pc 

http/Zwww 

hflp://www 

hftp://www 

hltp://www 

httpJ/www 

htlp://www.ti.com 

hrtp://cwnputera 

N/A 


jtmcdm 

.impuisa.i^a 

43 cmint.com 

.oee.com 

.nimaritics.com 

. h u u pi r ■ ■: 1 t>db,ooni 


.todiSiaciarsi 


1069 

1076 

1071 

1072 

1073 

1074 

1075 

1076 

1077 

1078 

1079 
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Running on NT 


tthout any fanfare, Microsoft 
has released the long-awaited 
upgrade to its high-end work¬ 
station and server OS prod¬ 
ucts: Windows NT 4.0 Workstation and 
Server. In contrast to the pop-rock launch 
for the consumer-oriented Windows 95, 
Microsoft is aiming NT 4.0 squarely at 
business users. And with an impressive 
list of features and performance improve¬ 
ments, NT appears to hit its target. 

NT 4.0 seems to promise something 
for everyone. For Windows 3.x users who 
want more reason to upgrade than just 
the pretty face of Win 95, NT 4.0 adds an 
alluring combination of stabi lity and se¬ 
curity. Users get a performance boost, a 
wide range of new and better features, 
and enhanced Internet connectivity 
The sweeping changes made to NT 4.0 
touch nearly every service and aspect of 
the OS. It's easy to see signs of upgrades 
in the interface, management tools, In¬ 
ternet and networking capabilities, pro¬ 
gramming interfaces, and performance. 

Performance 

We've had beta versions of the new NT 
in the BYTE lab for a while. However, it 
wasn’t until Microsoft handed us the fi¬ 
nal release code—barely in time to make 
this issue—and we did some real-world 
testing with the actual OS that we could 
determine how well NT’s performance 
matches its promotion. 

The features table and performance 
charts on pages 128 and 129 summarize 
our findings. Except where noted, perfor¬ 
mance results are for N'T4,0 Workstation, 
We focused more heavily on Workstation 
because, to users of Windows 3.x, the tar¬ 
get audience for the upgrade, it's unfa¬ 
miliar. In contrast, those users interest¬ 
ed in NT Server are likely already familiar 


with NT’s capabilities from their experi¬ 
ence with version 3.51. 

We configured three mainstream sys- 
tc ms for test i ng: a Ga teway Pc n t i u m -13 3 
with 64 MB of RAM, a Gateway Pentium 
Pro-150 with 64 MB, and a Cyrix 6x86- 
P200 with 32 MB. The hard disks in the 
Gateway systems were connected to the 
system boards 1 IDE interface. The Cyrix 
system used an Adaptec AHA-2940 SCSI 
adapter and a SCSI hard drive. 

Each system was equipped with a PCI- 
based Matrox Millennium video adapter 
configured for 1024-by 768-pixel reso- 


A new {Windows 95) interface, 
Internet support, and distributed object 
technology make NT 4.0 worth 
buying, despite the installation hassles 
caused by its numerous hardware 
and software incompatibilities. 

lotion with 256 colors. Matrox supplied 
video drivers for Win 95 and NT 3.51, and 
we used the Microsoft video driver that 
comes with NT 4,0. 

To evaluate performance, we used the 
new SYSmark/32 1,0 benchmark for Win 
95 and NT platforms. This test measures 
performance in six categories by execut¬ 
ing scripts that run eight real-world ap¬ 
plications: Adobe PageMaker 6.0, Cord- 
Draw 6.0, Lotus Freelance 96, Lotus 
WordPro 96, Microsoft Excel 7.0, Pow¬ 
erPoint 7.0, Word 7.0, and Paradox 7.0. 

The results of this first round of tests 
{see the benchmark charts on page 128) 
show a clear trend: NT Workstation 4,0 
outperforms both NT 3,51 and Win 95, 


Software 


Is Microsoft’s Windows NT 
4.0 the answer to our OS 
prayers or just a set of 
incremental improvementsf 

By Robert L . Hummel 


On the Cyrix system, however, we dis¬ 
covered that a change made to the NT 1 
code just before final release produced 
some surprising results (see the text box 
“NT 4.0 Bogs Down on Cyrix 6x86” on 
page 128 for more information). 

On the Pentium system, NT 4.0 bested 
Wi n 95 in all categories, delivering an av¬ 
erage 12 percent performance increase. 
NT 4.0 showed a stunning improvement 
of 49 percent in the graphics test and 33 
percent in desktop publishing. Micro¬ 
soft's decision to move the display and 
print drivers into the kernel (see the Tech 
Focus on page 130) and its attention to 
optimization have clearly paid off 

The improvement over NT 3.51 aver¬ 
aged 30 percent. We attribute this seem¬ 
ingly high score to a 45 percent increase 
in word processing scores and a 40 per¬ 
cent increase in spreadsheet scores, re¬ 
sults that are due to the poor performance 
of 3.51, which fell below that of Win 95 
in those categories. 

The performance differential between 
NT4.0 and Win 95 is much more dramat¬ 
ic on the Pentium Pro system. The Penti¬ 
um Pro's CPU core is optimized for 32-bit 
operation at the expense of 16-hit instruc¬ 
tions, so it naturally favors NT over Win 
95, which is stiII built around 16-bit DOS 
code. Improvements in the graphics ar¬ 
chitecture also contri buted to the 68 per¬ 
cent increase in the graphics benchmark. 

Again, NT' 3.5 Us lackluster word pro¬ 
cessing and spreadsheet performance are 
obvious, allowing Win 95 to turn in bet¬ 
ter scores, even on the Pentium Pro. In 
the same tests, NT 4.0 shows increases of 
40 percent and 29 percent, respectively. 
Increases in the other graphics-based tests 
range from 12 percent to 22 percent. 

Windows NT Server 4.0 is also faster 
than NT 3.51 Server. We compared old 
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Upgrade: The Roads to 4.0 


Windows 3.x 
WFW 3.X 


Windows 95 


Windows NT 3ut 


Check 
hard wane 
compatibility. 


Check 

software 

compatibility. 


Hardware upgrade 
required. Check hardware 
compatibility list at 
httpi/Avww. mic rosoft 
.com/hwdev/. 


Much software 
will not run or 
will require upgrades 
and new drivers. 


Migrate 
current 
setup to 
MI 4,0? 


Windows 95 registry 
incompatible. Can T t migrate. 
Must reinstall all. 


Migrate current 
setup to NT 4.0? 


Yes 


Ho 


No 


'W" 


s\ 


r 


Yes 


Migrate 
applications 
to NT 4.0, 
Dual-boot 
to Win 3.x. 


Install to new 

subdirectory. Dual-boot and 
reinstall all applications. 


Convert to 

NT 4.0; no 
dual boot. 


j 


ftesolve hardware conflicts. Have jumpers and 
Some software may configuration 

require reinstallation. software handy. 



Fin ish I 
NT 4.0 


Upgrading to NT 4.0 from other versions of Windows can be a low-cost, easy job or an 
expensive nightmare requiring you to replace much of your hardware and software. 


and new Server versions of NT using a 
SQL server benchmark developed by NSTL 
(see “Powerhouse Pentium Pro Servers, w 
September BYTE, for test details). Run¬ 
ning Microsoft SQL Server 6.5 under both 
versions of NT Server on a four-proces¬ 
sor, 200-MHz ALR Revolution Quad6, we 
noted a 5 percent overall performance in¬ 
crease under NT 4.0 Server when testing 
with up to 16 users. The test is CPU- and 


memory-intensive and doesn't measure 
I/O performance. 

Interface and Management 

Surely the most prominent change to 
NT 4.0 is the addition of the Win 95 user 
interface. Present are the familiar Start 
button, Taskbar, Shortcuts, Network 
Neighborhood, and My Computer. Also 
included is Windows NT Explorer, which 


provides a hierarchical view of each drive 
and folder, including network drives. 

Desktop management should get eas¬ 
ier for system administrators as well. NT's 
User Profiles and System Policies provide 
a convenient means to control access to 
network and desktop resources. System 
policies help administrators to standard¬ 
ize desktop configurations and enforce 
behavior. And you can store roaming us- 
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T 


ers* profiles on an NT server so that us¬ 
ers always receive the same desktop, re¬ 
gardless of their location. 

Internet Operability 

If Internet immersion is the name of the 
game, then Microsoft is playing for keeps. 
NT 4*0 includes Internet Explorer (IE) 
2.0, Microsoft’s Web browser. (Unfor¬ 
tunately, Microsoft released a much- 
improved version, IE 3 .0, shortly after NT 
4.0 shipped—too late to make it onto the 
NT 4.0 CD-ROM.) IE supports existing 
Hypertext Markup Language (HTML) 
standards, such as tables, while also incor¬ 
porating extensions for in-line sound and 
video, background Secure Sockets Layer 
(SSL) support, and support for Internet 
shopping applications. 

On NT Server, Internet Information 
Server (IIS) has been upgraded to version 
2.0. Features include easier setup, admin¬ 
istration from a Web browser, and sup¬ 
port for Systems Management Server 
(SMS) as well as SNMP administration 
tools. Microsoft claims that IIS 2.0 is 40 
percent faster than the previous version. 

Peer Web Services (PWS), a subset of 
IIS Workstation, enables any user to pub¬ 
lish personal Web pages over a corporate 
intranet. PWS also offers a platform on 
which to develop and test Web applica¬ 
tions. While much more modest than IIS 
in resource requirements, PWS provides 
all ISAPI extensions and filters and is inte¬ 
grated into the NT security model. 

Networking Enhancements 

NT Workstation now has an improved 
version of Client Services for NetWare 
that supports NetWare Directory Service 
(NDS). This enables NT users to log in 
to NetWare 4.x servers running NDS and 
access hies and print resources. It’s inte¬ 
grated into NT and offers NDS authenti¬ 
cation, browsing and print capability, and 
full support for NetWare log-in scripts, 
property pages, and NDS passwords. 

The Fomt-to-Point Tunneling Proto¬ 
col (PPTP) is ail open standard that allows 
you to use the Internet, or other public 
carriers, to provide secure connectivity 
between remote clients and public net¬ 
works. It also provides the basis for Mi¬ 
crosoft’s Virtual Private Network (VPN) 
technology. 

Using PPTP, remote users can dial into 
a local Internet provider and tunnel into 
their corporate network, seeing the same 
security and features found on their pri- 
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NT 4.0 SYSmark/32 Performance (Workstation only) 



Overall 

Desktop publishing 
Desktop graphics 
Desktop presentation “ 
Wont processing 
Spreadsheet 
Database 


Overall 

Desktop publishing 
Desktop graphics 
Desktop presentation 
Word processing 
Spreadsheet 
Database 


Cyrix 6x86-P2Q0 


Overall 

Desktop publishing 
Desktop graphics 
Desktop presentation 
Word processing 
Spreadsheet 
Database 


Higher scores are better. 


Score 

IWin 95 NT 3.51 


NT 4.0 


NT 4.0 Bogs Down on Cyrix 6x86 

I n testing the final-release candidate of NT Workstation 4.0 t BYTE discov¬ 
ered a performance discrepancy when running the software on a Cyrix 6x86- 
based PC. While running the BAPCo SYSmark/32 suite of 32-bit Windows 
applications, we noticed a slowdown of 31 percent in the final version of NT 
4.0 that was released to manufacturing, compared to the previous release 
candidate. In both cases, BYTE tested NT on the same PC, which uses the 
Cyrix 6x8 6-P200+ running at 150 MHz (see the charts above). 

Intel-based PCs running the same NT beta software did not exhibit such a 
performance decrease from one NT beta to the next. Additionally, NT 4.0 run¬ 
ning on the same Pentium system ran the SYSmark/32 applications suite an 
average of 30 percent faster than NT 3.51, and 12 percent faster than Win¬ 
dows 95. Pentium Pros ran NT 4.0 26 percent faster than NT 3.51, and 28 per¬ 
cent faster than Win 95. The Cyrix 6x86, on the other hand, ran NT 4.0 16 per¬ 
cent slower than NT 3.51, and 24 percent slower than Win 95. 

Microsoft added code to NT to change the way it runs on Cyrix-based PCs. 
Phil Holden, a product manager in Microsoft's Desktop & Business Systems 
Division, confirmed these changes were made to make NT more stable on the 
Cyrix platform. This may be the source of the application's performance slow¬ 
down. BYTE will have a full report next month. -Dave Andrews 
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vate network. From the user’s perspec¬ 
tive, the physical connection path is irrel¬ 
evant; the VPN tunnel encapsulates all 
data in IP packets. VPN supports all the 
major network protocols, includingTCP/ 
IP, IPX/SPX, and NetBEUI. 

The updated version of Dial-Up Net¬ 
working now provides channel aggre¬ 
gation, the ability to combine the band¬ 
width of all available dial-up lines to 
achieve higher transfer speeds. For exam¬ 
ple, you can combine two PPP-compliant 
ISDN B channels or two standard modem 
lines to double the effective bandwidth. 
You can also mix ISDN lines with standard 
analog modem lines. 

Two NT server services, Windows In¬ 
ternet Name Service (WINS) and Domain 
Name System (DNS), have been com¬ 
bined to provide a form of dynamic DNS. 
Users can enter fully qualified DNS do¬ 
main names, making it easier to connect 
to system resources. 

NT now supports the Windows Mes¬ 
saging Client, a universal e-mail inbox 
that includes drivers for Internet and Mi¬ 
crosoft mail. Internet support includes 
the ability to exchange mail over any net¬ 
work with SMTP or Post Office Protocol 
3 (POP3) services. Messaging Client in¬ 
cludes full MAPI 1.0 support, allowing 
you to send, receive, organize, and store 
e-mail and file-system objects. 

Network OLE, which is now dubbed 
Distributed Component Object Model 
(DCOM), is a step closer to reality in this 
release. DCOM, a system of software ob¬ 
jects designed to be reusable and replace¬ 
able, in theory allows you to distribute 
processes across multiple computers by 
providing the object-based communi¬ 
cations infrastructure. NT 4.0 supports 
DCOM by hiding the details of applica¬ 
tion pointers from both the application 
and the object. 

New APIs 

NT 4.0 now supports several new or up¬ 
dated APIs. For example, a set of encryp¬ 
tion APIs lets developers create applica¬ 
tions that work securely over nonsecure 
networks, such as the Internet. 

For instance, Telephony API (TAPI) pro¬ 
vides a platform for developing end-user 
computer telephony and communica¬ 
tions applications. TAPI abstracts a wide 
array of telephone hardware and services, 
providing a standard programming in¬ 
terface. TAPI hides the actual details of a 
phone connection from an application in 


FEATURES 


Minimum/recommended RAM 
Typical disk space required (MB) 

Minimum x86 processor 

Runs on PowerPC-, Mips-, and 

DEC Alpha AXP-based RISC systems 

486 emulator for RISC machines 

Scalable: supports multiprocessor configurations 

Automatic upgrade path to NT 4.0 

Windows 95-style GUI 

Windows Explorer file browser 

Plug and Play dynamic configuration 

Dynamic PC Card support 

Power management 

System policies to provide centralized 

control over desktop configuration 

DCOM support 

NTFS support 

File compression 

Peer-to-peer networking 

Peer Web Services 

Windows Internet Name Service 


WIN 95 

NT 4.0 

NT 3.51 

8/16 

16/32 

12/16 

40 
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90 

386 

486 

386 

✓ 

✓ 

✓ 

N/A 

✓ 



✓ 

✓ 


N/A 

✓ 

✓ 

✓ 


✓ 

✓ 


✓ 

(Can use 



hardware profiles) 

✓ 



✓ 



✓ 

✓ 



✓ 



✓ 

✓ 

VFAT 

NTFS 

NTFS 

✓ 

✓ 

✓ 


✓ 



✓ 


✓ 

✓ 



✓ 



✓ 


✓ 

✓ 


✓ 

✓ 

✓ 


✓ 

✓ (version 1.4) ✓ (version 2.0) 

✓ 


Client-side NDS support 
PPTP support 

Multilink PPP connections with channel aggregation 
Multimedia API support (DirectPlay, DirectDraw, 
DirectSound, Directlnput) 

OpenGL 3-D graphics libraries 
Direct3D 
Telephony APIs 
Cryptography APIs 
✓=yes; N/A=not applicable. 


the same way that a network relieves an 
application from knowing the physical 
location of a printer. 

NT 4.0 now supports the multimedia 
APIs introduced in Win 95. DirectDraw 
provides a device-independent way to 
access display-dependent features, such 
as memory, bit block transfer, and col¬ 
or decompression. It also enables digital 
video playback by taking advantage of the 
various types of hardware support avail- 


RATINGS 


TECHNOLOGY * * A 

IMPLEMENTATION 
PERFORMANCE ★ ★ ★ ★ 

able on video adapters, such as video 
stretching. 

Directlnput offers joystick support and 
control. The DirectPlay API provides sim¬ 
plified access to communications proto¬ 
cols and on-line services for games. The 
DirectSound API provides direct control 
of audio hardware and is designed to en¬ 
able 3-D audio support in games. Under 
NT 4.0, however, DirectSound is emu¬ 
lated, ,'nd calls get translated to existing 
Win32 API calls at run time. 

Support for these multimedia APIs will 


enable developers to create games and 
other applications for NT that were pre¬ 
viously limited to Win 95. In addition, the 
Compact Disk File System (CDFS) has 
been upgraded to support Auto-Run and 
CD-XA, the format for video CDs that 
contain MPEG movies. 

Shortcomings 

The Plug and Play (PnP) philosophy states 
that your computer, add-in hardware, 
and software should work together with¬ 
out user intervention to configure them¬ 
selves and resolve any conflicts. It’s a no¬ 
ble goal, but it’s one that NT doesn’t yet 
reach in this release. 

As partial compensation, NT .supports 
hardware profiles, allowing users to select 
from a list of known configurations (e.g., 
docked and undocked configurations for 
a notebook computer). Profile variables 
might include video resolution, network 
cards, and client services. 

Other aspects of PnP can cause prob¬ 
lems when you’re installing NT 4.0. Inter¬ 
rupt-request (IRQ) and I/O-address con¬ 
flicts between hardware components that 
Win 95 resolved, for instance, often 
stopped our NT installation in its tracks. 
Whether or not you’re using PnP periph- 
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Getting to the Kernel: Is NT Still Safe? 

To improve NT 4.0's performance, Microsoft moved some of the OS’s most critical pro¬ 
cesses closer to the unprotected code of the microprocessor. Now NT's Graphical Device 
Interface (GDI)—which handles all writing to the screen—is in the NT Executive; this gives 
it Ring 0 status and potential access to important system-data structures. Ring 0 is one of 
the Intel processors' four protection modes, in which OSes typically run trusted or perfor¬ 
mance-sensitive kernel-level processes, such as file management and keyboard input. 

This move raised concern that NT would be less stable and more likely to crash. We seri¬ 
ously considered trying to prove or disprove the point by trying to "break" NT 4.0 with old¬ 
er video cards and drivers. But we quickly realized that such tests would take a lot of work 
to prove what we already know from analysis: NT 4.0's stability will not be substantially 
affected by the Ring 0 change. 

The real issue is-and always has been—unruly or buggy device drivers. Essentially, they 
have always been part of the OS and have had low-level control of the CPU. Bad ones will 
crash NT 4.0, just as they've brought all its predecessors to their knees. Microsoft is trying 
to steer people away from risky behavior by telling them to use only hardware that’s on a 
Microsoft-approved list. A product's placement on the list means that Microsoft has writ¬ 
ten and debugged its device driver. 

Admittedly, this smacks of a smug solution that serves to place the onus on users while 
requiring them, in some cases, to buy new hardware when they upgrade to NT 4.0. But 
again, the same was true with previous versions of NT. We think most corporate buyers of 
NT are not likely to stumble blindly into hardware conflicts, especially with their mission- 
critical servers. 

It's true that when NT’s GDI wasn't in the kernel's memory space, a crash theoreti¬ 
cally was more likely to freeze only the screen, leaving background processes intact. We 
haven't heard of this ever happening, however. Besides, rebooting would be inevitable, 
since at some point the user would need access to screen output. 

Finally, some nervousness about the GDI move to the NT kernel derives from a mis¬ 
understanding about what Ring 0 status means. It does not mean that a process has carte 
blanche to write anywhere in memory that it pleases. Rules exist, but poorly written or ma¬ 
licious drivers have always been able to ignore them. -Eds. 


erals, make sure that you know the I/O- 
address and IRQ requirements for your 
hardware and have your jumper settings 
or configuration software and driver 
disks handy before you begin installation. 

Caching disk controllers can also be a 
problem under NT because a reboot or 
a power failure could occur before the 
cache is flushed. Support for caching is 
limited to the DPT or IBM SCSI adapters 
for which drivers exist. However, you can 
use other controllers in write-through 
mode or with caching disabled. 

It’s reasonable to expect that some old¬ 
er, obsolete hardware won’t be support¬ 
ed in a new OS release. However, NT 4.0 
lacks support for wave-table sound on 
current Sound Blaster PnP sound cards. 
Support for the ATAPI CD-ROM inter¬ 
faces on these cards is also nonexistent. 
Before you plunge into an upgrade, be 
sure to check out the latest hardware 
compatibility list at Microsoft’s Web site 
(http://www.microsoft.com/ h wdev). 

In general, applications that attempt 
to access hardware directly won’t work. 
This includes software to control sound 
cards, video cards, scanners, and so on. 
In addition, NT doesn’t support virtual 
device drivers (VxDs), so a lot of multi- 
media applications, games, and mem¬ 
ory management utilities won’t work. 
Other applications may fail due to poor 
programming practices; for instance, 
they may refuse to install under NT instead 
of checking whether the required services 
are available. 

Users of Win 95 might be disappoint¬ 
ed that there is no automatic upgrade 
path to NT 4.0. Microsoft attributes this 
to differences in registry architectures 
between the two products and assigns 
partial blame to applications that store 
files in different places on the two sys¬ 
tems. Installing NT 4.0 on a Win 95 sys¬ 
tem requires that you install to a new 
directory and then reinstall all yourappli- 


PRODUCT INFORMATION 


Windows NT 4.0 
Workstation: $319; upgrade, $149. 
Server: five-user license, $809; 10-user 
license, $1129; upgrade from 3.x, $409 
(for first 90 days). 

Requires 486 (or higher), Alpha, 
or other supported RISC chip 
Microsoft Corp. 

Redmond, WA 
(206) 882-8080 
fax: (206) 936-7329 
http://www.microsoft.com 
Circle 1081 on Inquiry Card. 


cations. For advice on the issues and pro¬ 
cedures involved, check Microsoft’s up¬ 
grade paper at http://www.microsoft 
.com/ntworkstation/95tontw.htm. For 
an overview of the upgrade process, along 
with the possible paths and pitfalls, see 
the figure “Upgrade: The Roads to NT 
4.0” on page 127. 

Windows’ perennial lack of driver sup¬ 
port continues to plague this release of 
NT (by comparison. Win 95 supports ap¬ 
proximately 1000 more drivers than NT 
does). Categories in which NT falls short 
include video, audio, and PC Card subsys¬ 
tems. The Win32 Driver Model (WDM) 
is being advanced to address this prob¬ 
lem by providing a common set of I/O ser¬ 
vices and binary-compatible device driv¬ 
ers for future versions of NT and 95. 

Finally, if you have been running NT 
on a 386-based system, Microsoft has a 
message for you: It’s time for you to stop. 
Performance considerations aside, NT 4.0 
is now coded to require a 486 or higher 


processor to run on x86-based systems. 

Within the limits of the NT* architec¬ 
ture, Microsoft has done a good job of 
supporting hardware peripherals. NT4.0 
recognizes and configures itself auto¬ 
matically for a greater variety of hard¬ 
ware during installation than version 3.51 
does. And Microsoft has provided new 
NT 4.0-style drivers for a wide range of 
printers and video systems. 

There’s no doubt that N'T 4.0 has a slick 
interface, powerful features, and raw per¬ 
formance. The more important question 
is whether it will work with your hard¬ 
ware and software. You’ll have to answer 
those questions yourself, mainly through 
trial and error. But all in all, NT 4.0’s bet¬ 
ter performance and greater feature set 
are adequate compensation for any up¬ 
grade troubles. 0 

Robert L. Hummel is a computer programmer, 
consultant , and author. You can reach him at 

rhummel@monad.net or at editors@blx.com. 
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A motherboard by itself does not a system make 

Microway adds the operating systems and compilers you need 
to put the 21164 to work. These include NT, Linux, DEC UNIX [ 
and Open VMS, which now run thousands 
of applications including AutoCad, Excel 
and Word, The Screamer and Microway’s 
NDP Fortran, CI C++ and Pascal compilers 
are available to both OEMs and end users. 


NDP Fortran-Alpha 


DEC, Alpha, OpcnVMS and DEC UNIX TM Digital. 

NT, Excel and W^rd TM Microsoft, AutoCad TM Auto Desk. 
Screainer, NDP fortran and Microway TM Microway. 


Micro 

Way 


Micro 

Way 


Microwav 


Arid more , , , 

tMicroway also designs DSP 
[cards based on the i860, personal 
Supercomputers that run up to 24 i860 , s, Al¬ 
pha add-in cards and 3 2-bit globally optimized, 
RISC-scheduled compilers for the Alpha, 
Pentium and i860; running on DOS, OS/2, 
UNIX, Linux, NT, DEC UNIX and 
Whether you are an end user or an OEM, our 
technical staff will gladly configure the correct solution. Since 
1982, Microway has earned a solid reputation for designing 
state-of-the-art products and following up with excellent tech¬ 
nical support. 

_ Technology You Can Count On 


NDPCtC++Alf*V 


Open VMS 


Let Microway build your next Graphics Workstation, 
Web Server or Personal Supercomputer using 

The fastest motherboard . 
on the planet... 

500 MHz, I Gigaflop 

It's a Screamer™ 

The Microway family of “Screamer” motherboards utilizes ihe fastest 
processor to hit the workstation market in the last ten years! The DEC 
Alpha 21164 not only blows away all other CPUs, but has the VLSI sup¬ 
port needed to build memory systems that take full advantage of its 
numeric speed. Microway Alpha based products set a new standard in 
price/performance for workstations. The 433/500 MHz Alpha is a dear 
winner in both the numerics and integer processing arenas. With its 
ability to issue four pipelined instructions per cycle, the 21164 hits 
peak speeds of 2000 MOPS, Common numeric operations, such as dot 
products, peak at a mind-boggling, on-chip throughput of 1 gigaflop! 

This results in Linpack ratings dial go from 150 to 600+ mflops (as 
vector lengths increase) and scalar rates of 160 to 300 mflops. Systems 
priced from $5995 for 300 MHz. 

Memory, Cache, PCI . . . 

The biggest challenge to running numeric intensive code on 
CPUs clocked over 200 MHz is building a cache/memory 
subsystem capable of keeping up with the CPU’s numeric 
units. The 21164*s Harvard architecture starts with two 
32 deep 64-bit register files, followed by two 8K pri¬ 
mary caches and and internal 96K cache. The 
21164’s external 128-bit data bus gets fed by 2 
to 8 MB of Bcache built with 9ns SRAMS, 

The 256-hit wide interleaved memory sub¬ 
system that backs up the Bcache can 
hold up to 512 MB of DRAM. The 
coupe de grace is the Screamer’s PCI 
bus interface, which can accommo¬ 
date both 32- and 64-bit PCI add-in cards. The 
Screamer is the biggest numeric winner Micro way has intro¬ 
duced since we made it possible to run an 8087 in the IBM-PC in 1982! 


Corporate Headquarters; Research Park ; Box 79, Kingston r MA 02364 USA * TEL 608-746-7341 • FAX 508-746-4678 
http;//www, microwaycom * info@microway.com ■ France 33 146229988 * Germany 49 6997650000 * India 91 806637770 
* Italy 39 24984655 * Italy 39 27490749 * Japan 81 6 459 3113 * Poland 48 22 487 172 • United Kingdom 44 1815415466 
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Web 

Surveys 


Helpful techniques 
for Web-based data 
collection and analysis. 



I he BYTE Site is, among other 
things, a giant survey appli¬ 
cation. Each of its 6000 + 

I archive pages presents a link 
to a feedback form. Or rather, as I ex- 
p 1 ained last Octoher (http://www.byte 
xom/art/9510/sec9/art 1. htm), to a script 
that generates a form that's customized 
for each article* Recently, I began har¬ 
vesting this data to answer questions I i ke 
“How highly do site visitors rate State of 
the Art articles?" and "How often do site 
visitors say they read BYTE magazine?” 
We've also run Web surveys to ask visi¬ 
tors about their experiences with ISDN, 
assessment of uninterruptible power sup¬ 
plies (UPSes), and OS preferences. 

Along the way, Fve refined the tech¬ 
niques and tools I use to capture, store, 
and analyze survey data. 1 hope you’ll find 
them useful for surveys and other kinds 
of Web-based data collection and analysis. 


The Form 


1 tend to bail out when confronted by a 
sprawling multipart Web form, and I 
assume you do, too* So 1 try to make my 
own forms as concise as possible—ide¬ 
ally, just a single screen. The most effec¬ 
tive space-saving device is the Hypertext 
Markup Language (HTML) <sel ect> 
tag* The drop-down lists that it creates 
ask multiple-choice questions far more 
compactly than arrays of radio buttons 
or checkboxes can* Forms built with 
drop-down lists render more quickly. 
Browsers tend to struggle when given too 
many discrete form elements. 

While I prefer the drop-down list, two 
circumstances militate against its use: 
multiple selection and no sensible default. 


www.byte.com/ 


Web Project Conference 


http:// 


One Form, Many Uses 



O The survey form is 
read by a Peri script,. 


r ^ Underlying HTML 

< Form action=*’os .p 
<input type-text 
narrre^etnall " 
dbtype-^char(60)" 


.that produces 
two script outputs* 

© Os.pl is a Perl script i 
that logs survey 
responses. 

© Os.sql is a SQL script 
that creates a database. 


Underlying PERL 

requlre ' cgl- 11b.pi 1 : 
foreach Skey (keys ftinpul) 

I print SVY “'Jkey*. 

L 'SinputISkey) VI > 


001-svy 

002.svy 

003.svy 

%record-! 

'name'.'John Smith'* 

1 emai1’. \jsmith@smith. com* 3 


Underlying SQL 


create table os 
(id Integer* 
email char(60)) 


© This Perl script reads 
logged responses and 
populates the database. 


salbad.pl 


BENEFITS 


id 

e-mail 

John Smith 

jsmEth@reader.com 

^ . 





• Record field names in one place; Hie HTML form. 


• Automatically generate the Perl CGI script that processes the form. 

• Automatically generate the SQL script that creates the database. 


• Reuse the script that loads the database. 
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The <sel ect> tag does, of course, sup¬ 
port multiple selection. You simply add the 
attribute multiple=“yes.” However, a 
multiselect drop-down list looks the same 
as a single-select one. No visual cues tell 
you that multiple selection is available or 
that Ctrl-dick is the way to operate it. 
Explaining these things chews up screen 
space. If the number of choices is not too 
large, you may be better off with a self- 
explanatory set of checkboxes. 

Without a sensible default choice, 
there's a similar trade-off between a drop¬ 
down list and checkboxes. A drop-down 
list always returns a value; a checkbox set 
may not* To differentiate a passive “no 
reply” choice from a drop-down list's 
active choices, you have to encode it 
explicitly as the default choice. You can use 
that item to document the drop-down 
list (e*g., “multiselect from below”)* Still, 
I’m never quite comfortable wirh the 
semantic inconsistency of this approach* 
Again, you need to weigh the compactness 
of the drop-down list against the elegance 
of a checkbox set. 

To lay out your forms, you can use an 
HTML editor, or you can just done an 
existing form and tweak it with a text 
editor. I do the latter; HTML widgets are 
really quite simple. To simplify layout, I 
enclose elements between a <pre>* . , 
</p re> tag pair that specifies monospac- 
ing and hard newlines. Within this pre- 
formatted region, you can still use 
Cstrong) (bold), <em> (italic), or even 
Netscape < font s i ze> tags to clarify the 
organization of the form. 

The Database 

For surveys and other data-collection 
applications, there's no reason to wire the 
form directly to a database unless you need 
the information available in real time* 
Dumping records into structured text files 
is a simple, low-overhead, and highly 
effective so lution. For example, the BYTE 
on-line archive logs feedback as a set of 
files, each contain ing a single ASCI [-delim¬ 
ited record. The concatenation of this set 
of files forms a database import file. 

When I began harvesting this data, 
though, I ran into a few limitations. The 
import records weren’t self-descriptive—- 
that is, they didn’t carry field names along 
with values. Lacking names, an import 
tool must rely on an ordering of fields 
defined elsewhere. Many import tools 
allow a special first row of field names. But 
including such a row in each record 
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wouldn't solve another problem—poor 
handling of multiline text data* 

The surveys I run usually ask both quan¬ 
titative questions (“How much did your 
ISDN installation cost?”) and qualitative 
ones (“What was your ISDN experience 
I i ke ?”)* No one tool is best suited to analy¬ 
sis of these two very different types of data. 
You want a relational database or statistics 
package for the quantitative data and a text 
database (possibly a searchable HTML 
archive) for the qualitative data* How can 
you store information destined for either 
or both of these repositories? I've settled 
on a text representation of a Perl associa¬ 
tive array: 

^record = 

(’namel’."va1 I",'name?* f ”va12“); 

If you process the form data with a Perl 
Common Gateway Interface (CGI) script 
that uses cgi-lib (http://www.bio.cam 
.ac.uk/cgi-Iib/) or an equivalent library, 
you’re given an in-memory structure of 
this type. Unfortunately, Perl lacks a prim¬ 
itive function to ASCII-izesuch structures, 
but it’s not difficult: 

foreach Sf (keys Irecord) [ 
sA*7\V7g; 
print RECORD 

"'". $f, * A"**', $ i | * "V”, \n";I 

As long as you take care to convert dou¬ 
ble-quote to baekslash-double-quote, as 
shown here, this technique handles mul¬ 
tiline text fields nicely* 

If the file handle RECORD maps to the file 
0001 * REC, a subsequent Perl script can 
parse and reconstitute the % re co r d array 
with the single statement 

do *0001.REC 1 ; 

What’s the poi nr of all this? It’s now triv¬ 
ial to write Perl scripts that transform col¬ 
lections of such files into a variety of 


database import formats or directly to an 
HTML textbasc. For relational analysis, 
sqlload*pI (htrp://www*byte,com/art 
/download/sqlload*pl) produces a SQL 
load file containing a bunch of I NS E RT 
INTO statements* For textual analysis, 1 use 
variants of another script that builds a sim¬ 
ple, navigable Web archive* 

The Tool 

Tools that marry Web forms to databases 
tend to assume, reasonably enough, that 
you’re acquiring data directly into a data¬ 
base. They typically use templarized 
HTML forms containing triggers that read 
or write database fields. For a survey, how¬ 
ever, it’s convenient to separate data col¬ 
lection from database import—particu¬ 
larly when you’re building both relational 
and textual databases from a common data 
set* T hus, there’s no reason to use a tem¬ 
plate-oriented tool such as Cold Fusion or 
the Microsoft Internet Information Server 
(IIS) Internet Database Connector (IDC)* 
What's more. I’ve found that these 
products don't simplify database book- 
keeping to the degree I’d like. They assume 
that you'll build both an HTML template 
and a corresponding database schema* You 
end up with two sets of field names that 
you have to maintain in sync* It’s not a 
big deal, but life’s short and I’m lazy, so I 
wrote form2db*pl (hrtp://www*byte.com 
/art/download/form2db.pI) to generate 
a database schema automatically from an 
HT ML form. This Perl script relies on the 
fact that browsers will quite happily ignore 
user-defined HTML attributes. For exam¬ 
ple, browsers render the input text box 
described by the following code: 

<input type^*‘text M name^emai 1” 
dbtype=“char C50)"> 

which is the same as 

<input type= M text” name =i *fcmai 1"> 
The dbtype attribute, which i simply 
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Using the Perl 5 ODBC Module 

use NT::ODBC; $o = new NT::0DBC("DSN=os"); 

@U5e_cl i = f ‘us.e_cl i_mac* * *use_cli_os£ 1 . \ise_cl i_w95 1 . 
‘use_cl i_nt \ ' use_cl ijim* x’ , ’use_cl i _w3x’ ); 
foreach $s (@use„cT i .@use ..srv) I 
T f ($o->sql ( H1 sel ect fs, cauntf*) from $view group by $s M ) 1 = 
0 ) 

I die; I ; 

print "\rT; &pri rr^Data:) I 

sub pri ntDala \ 

1ocal (Sdata ); 

while ($o->fetchrow) jforeaeh $f ($o->field names) I 
$data - $o->dataC$f); print Sdata , *Vt” \ \ print H \n": I j 


invented, means nothing to browsers. 
However, when I write forms using this 
attribute, they can double as database 
schemata, Form2db.pl parses these en¬ 
hance forms and emits a SQL CREATE 
statement. Do you have to abandon your 
HTML editor if you go this route? Not if 
it’s a smart one that knows how to preserve 
user-defined HTML. Adobe, for exam¬ 
ple, says PageMill 2.0 will do this. 

There's still more mileage to be gotten 
out ofform2db.pl. Tve said that 1 store 
each record initially as an ASCII-ized Perl 
associative array. That implies a CGI script, 
wired to the form, that writes the ASCII 
file. It’s a simple CGI script—so simple, 
in fact, that form2db.pl can create it 
automatically. When I wrote the form for 
our OS survey, for example, 1 pretended 
that the script os,pi already existed: 

<forin acti on—os. pi "> 

When form2db.pl reads this form, it 
makes the imaginary script real. The sin¬ 
gle occurrence of the name os in the form 
tag drives several related processes. It 
becomes the name of the table created by 
formZdb.pl’s SQL CREATE output, the 
name of the file containing that output, 
and the name of the subdirectory in which 
os.pl deposits records. The figure “One 
Form, Many Uses” on page 133 summa¬ 
rizes these interactions. 

The Analysis 

In July's Tool Watch, 1 mentioned iodbc 
(ftp: H ftp. d ige x. ne t/p u b/access/ps ii / i odbc 
.zip), a command-line interface to the 
Open Database Connectivity (ODBC) sub¬ 
system on Windows 35 and NT. It’s the 
thinnest-imaginable ODBC wrapper, and 
therein lies its strength. To load the OS sur¬ 
vey data into a database, I used ODBC 
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Administrator to create a new data source 
called OS. (The driver was MS Jet 3,0 and 
the format was.mdb, but I could have used 
any database supported by ODBC.) I then 
issued one command to execute the SQL 
CREATE code written by form2db.pl: 

iodbc -S OS < os.sql 

and another to execute the SQL INSERT 
1NTO code written by sqlload.pl: 

iodbc -S OS < os.l od 

Then I launched iodbc in interactive mode 
to begin exploring the data set: 

iodbc -5 os 

1> select eountC*) from os 

This approach makes me a knuckle¬ 
scraping Neanderthal or an avant-garde 
minimalist, depending on your perspec¬ 
tive, I see it the latter way, because I find 
that operating a full-blown wizard- 
equipped GUI database can take more time 
and effort than just typing the small bits of 
SQL you need. What’s more, as you write 
those SQL statements, you discover pat¬ 
terns—that is, opportunities to parame¬ 
terize and automate SQL queries. 

Perl coupled with iodbc is one way to 
exploit those opportunities, but it’s awk¬ 
ward. Perl has to write SQL statements to 
a file, invoke iodbc on that file, and then 
parse iodbe's output. A better solution is 
odbc.pm, a Perl 5 module that makes 
ODBC SqlExecute and SqlFetch calls 
directly available to Perl programs. This 
has two major advantages: The SQL code 
doesn’t have to take a trip through the 
file system, and its output comes back 
nearly chunked by row and column. 

These two methods are complementary. 
I use iodbc when first exploring a data set 
and odbc.pm to codify the repeatable pat¬ 


terns that emerge from that exploration. 
Today, all this happens on my NT systems 
only because, while ODBC itself is avail¬ 
able for Unix, iodbc and odbc.pm are not 
yet available. But the Perl scripts I’m dis¬ 
tributing with this article will work fine on 
Unix, as will the generic SQL code they 
produce. If you’re in need of a lightweight 
Unix SQL engine to use in conjunction 
with these, try msql (http://www.bunyip 
.com/). 

The Methodology 

What did our OS survey reveal? Nothing 
of value, Vm afraid. I got so absorbed in 
the mechanics of Web-based data collec¬ 
tion and analysis that I ignored the most 
fundamental survey precept. BYTE senior 
editor Tom R. Halfhill puts it succinctly; 
“You can’t let the studied population select 
itself.” Team OS/2, an international band 
of OS/2 enthusiasts, drove that point home 
with a vengeance. 

Two days into the survey, analysis 
showed that usage of the Mac OS, OS/2, 
Unix, and various Windows flavors—on 
desktops and servers—was comparable to 
what many other sources have reported. 
A few days later, Team OS/2 struck, and 
OS/2’s numbers soared. An Alta Vista 
search of the Usenet uncovered one cause 
of the surge—-a posting to comp.os.os2 
.advocacy, which contained the uniform 
resource locator (URL) of the survey page. 

We reported the results in last month’s 
Bits section on page 32. However, please 
don’t quote the three pie charts, which 
show 05/2’s dominance, without also 
quoting the portion of text showing that 
an OS survey response was 12 times more 
likely to come from the Internet domains 
ihm.com and ibm.net than was a typical 
BYTE Sire visit. 

We’ll continue to run surveys on The 
BYTE Site. The anecdotal information 
we’ve gathered, for example from the 
ISDN survey, seems valuable as an indica¬ 
tor of trends and opinions. Quantitative 
data may have some limited value as well, 
on subjects charged with less religious fer¬ 
vor. However, we won’t put much stock 
in the numbers until we can invite true ran¬ 
dom samples of participants, probably 
from a (yet-to-be-developed) site-regis¬ 
tration database. For that valuable lesson 
learned, we have Te a m OS/2 to th a nk. □ 

Jon Udell is BYTE's executive editor for new 
media, You can contact him at jon_u<gdev5 
.byte.com. 
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CDs for the 
Gigabyte Era 

Next-generation optical disks, due this year .; offer capacities 
that are 25 times higher than a CD-ROM’s. 

By Tom R. Halfhill 


VD is Goliath. Variously defined as digital versatile 
disc, digital videodisc, or simply a generic trade name, 
DVD is the next-generation optical disk standard that 
will bring gigabytes to your desktop. DVDs are the 
same physical size as today’s CDs, hut in terms of storage capac¬ 
ity, they’re giants: 4.7 to 17 GB per disc, depending on the for¬ 
mat, These sizes are up to 25 times the maximum capacity of con¬ 
ventional CDs, whose 682-MB 
size seemed unimaginably vast 
only a few years ago. 

Like the biblical Goliath, 
however, DVD has some vul¬ 
nerabilities. Last summer, 
unresolved differences over 
standards and copyright-pro¬ 
tection issues were delaying 
its launch. It was supposed to 
make a big sp lash th is fal l , bu t 
don’t expect to see significant 
numbers of drives or discs 
until next year. That means 
DVD will compete with the 
new CD Erasable (CD-E) for¬ 
mat, which will also debut in 
1997. Many users will prefer 
a rewritable CD drive to a 
read-only DVD drive. DVD- 
RAM is still a few years away. 

Still, the insatiable demand 
of computer users for giga¬ 
byte-size storage media will 
eventually win out. The long¬ 
term success of DVD-ROM, 

DVD Recordable (DVD-R), 
and DVD-RAM seems virtual¬ 
ly guaranteed. 

Never Enough 

The extra space won’t go to waste. Multimedia software eats 
megabytes for breakfast, and growing numbers of companies 
are distributing documents, databases, and software on CD- 
ROMs. A higher-density disc will let them consolidate multi- 
volume sets of CD-ROMs on a single DVD-ROM. Moreover, DVD 
is fast: The first DVD-ROM drives (which should sell for about 
S500-S600) will be roughly equivalent to a 9x CD-ROM drive, 
and DVD’s greater capacity reduces the need to swap discs. 


For example, the popular Phone Disc Power Finder USA from 
Digital Directory Assistance requires six CD-ROMs to store 112 
million phone listings. Even with a CD-ROM changer, disc-swap- 
ping is slow. In June, the company demonstrated its new DVD 
version. The entire 3.7-GB database, with the same number of 
listings, fits on a single DVD-ROM, with room to spare. 

Entertainment software will get a boost, too. Multimedia 

developers are running out 
of space on CD-ROMs for 
their increasingly realistic 
graphics, video clips, and 
stereo soundtracks. Games 
such as Sierra’s Phantasma¬ 
goria—which fills seven 
CD-ROMs—could easily fit 
on one DVD-ROM. 

DVD isn’t just for com¬ 
puters. Hollywood movie 
studios want to replace VHS 
videocassettes with DVD 
video in the rental and retail 
markets. The discs are much 
cheaper to manufacture 
than VHS tapes (about 80 
cents compared to $2.20), 
occupy less shelf space, 
never need rewinding, de¬ 
liver higher-quality video, 
and can accommodate mul¬ 
tiple-language soundtracks 
and subtitles. 

The music industry is 
also expressing some inter¬ 
est in the evolving DVD stan- 
dard. More data means 
higher sampling rates and 
longer playing times, so 
DVDs could surpass the fi¬ 
delity and convenience of regular CDs. 

To ensure the success of this new medium, the computer 
and entertainment industries are hammering out a worldwide 
standard. DVDs won’t w r ork with existing equipment, of course, 
but new DVD-ROM drives will read several variations of the DVD 
format. Optionally, the DVD drives will be designed to also sup¬ 
port some future formats that are still evolving, such as write- 
once DV D - R a n d re writab 1 e DVD - RAM. continued 
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Even though the DVD standard does 
not mandate backward compatibility, it's 
highly likely that DVD-ROM drives will 
read existing CD-ROM and CD Record¬ 
able (CD-R) discs. Likewise, the DVD 
video and audio players sold to consumers 
will almost certainly play audio CDs and 
maybe oriier CD-based formats, such as 
CD Interactive (CD-I) and CD Video. 
There's even talk about a hybrid disc 
that stores data at CD and DVD densities 
in separate layers on a single platter. 

Despite its storage capacity and the 
array of format choices, DVD faces some 
serious challenges in the consumer mar¬ 
ket. For DVD video to catch on, the stu¬ 
dios must release enough movies in this 
format to make the players a worthwhile 
purchase. Also, it may possibly be sew 
eral years before recordable DVD video 
decks appear. They will need real-time 
MPEG-2 compression to fit 2 hours of 
video on a disc, and implementing real¬ 
time MPEG-2 currently costs tens of thou¬ 
sands of dollars. 

Even if you care about DVD only to 
store corporate data or distribute sales 
presentations, what happens in the con¬ 
sumer market is quite important. DVD- 
ROM prices will remain high if there is no 
consumer market to drive down the man¬ 
ufacturing costs. 

The Many Sides of DVD 

The most amazing (and confusing) thing 
about DVD is its plethora of physical for¬ 
mats. There are more than a dozen pos¬ 
sible variations, though only a few will 
likely be popular (see the table “DVD 
Physical Formats" on page 142), Fortu¬ 
nately, most DVD drives will automatically 
recognize all formats, so DVDs should be 
as easy to use as CDs. 

The multitude of formats is a radical 
departure from the CD standard. CDs 
always store data at the same density on a 
single-sided disc. The capacity varies only 
by how closely the outward-bound spi¬ 
ral data track approaches the disc’s outer 
rim. Most CD-ROMs settle for a conserv¬ 
ative 553 MB. Some discs stretch it to 682 
MB by living dose to the edge. It’s risky 
because the outer region of a disc is more 
susceptible to defects, and some drives 
have trouble reading the longer track. 

DVD achieves its greater capacity in 
four ways. The first two methods take 
advantage of improved manufacturing 
techniques and shorter-wavelength lasers. 
CDs and DVDs store data in the form of 
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CD-ROM vs. DVD-ROM 

O Conventional CD-ROM Capacity; 682 MB 
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CDs for the Gigabyte Era 


DVD Physical Formats 


DVD format 

Capacity (120-mm disc) Capacity (80-mm disc) 

DVD-ROM: one side, one layer 

4.7GB 

1.4 GB 

DVD-ROM: one side, two layers 

8.5 GB 

2.6GB 

DVD-ROM: two sides, one layer 

9.4 GB 

2.9GB 

DVD-ROM: two sides, two layers 

17GB 

5.3 GB 

DVD-R: one side, one layer 

3.9 GB* 

1.2 GB* 

DVD-R: two sides, one layer 

7.8 GB* 

2.4 GB* 

DVD-RAM: one side, one layer 

2.6 GB* 

0.7 GB* 

DVD-FIAM: two sides, one layer 

5.2 GB* 

1.5 GB* 

'BYTE estimate: industry standards are not yet finalized. 



microscopic pits that represent binary 
ones and zeros. On a CD, the minimum 
length of a pit is 0.834 micron; on a DVD, 
it’s reduced to 0.4 micron. This lets the 
disc-mastering machinery squeeze the pits 
more closely together. 

In addition, the data track that spirals 
outward from the center of the disc is 
spaced only 0.74 micron apart on a DVD; 
the track pitch on a CD is 1.6 microns. To 
read these smaller pits and tighter tracks, 
DVD drives use a red laser at a wavelength 
of635 to 650 nanometers; CD-ROM drives 
use an infrared laser at 780 nanometers. 
The red-laser diodes in DVD drives are 
identical to those in bar code readers 
(sec the table “Comparing CD-ROM and 
DVD-ROM” on page 144). 

Reducing both the pit size and the 
track pitch increases the disc's capacity 
about sevenfold: 4.7 GB for DVD com¬ 
pared to 682 MB for CD. Mindful of the 
unquenchable demand for mass storage, 
however, DVD designers (Philips, Sony, 
Toshiba, and Matsushita deserve most of 
die credit) adopted two additional strate¬ 
gies: dual layers and double sides. Each 
enhancement is optional. 

Dual layering is the most impressive 
technology. All CDs and DVDs have a layer 
of reflective material (which is usually alu¬ 
minum) immediately behind the pitted 
polycarbonate substrate. The reflective 
layer bounces the laser back to the p bo¬ 
ro detector. Dual-layer DVDs have a semi¬ 
re fie ctive layer on top of the fully reflec¬ 
tive layer, and the lasers in DVD drives can 
read each layer separately. 

This technique almost, but not quite, 
doubles the capacity of a disc. The lower 
reflectivity of the second data layer lim¬ 
its it to about 3,8 GB, compared to 4.7 GB 
in the fully reflective layer. That's why 
dual layering yields 8.5 GB per side i nstead 
of 9.4 GB, 

If that's not enough for you, DVDs can 
also store data on both sides. Double- 
sided discs have two polycarbonate sub¬ 
strates bonded back-to-back, and each 
substrate may contain one or two layers 
of data. Et*s even possible to bond a sin¬ 
gle-layer substrate with a dual-layer sub¬ 
strate. Therefore, the total capacity of a 
double-sided DVD-ROM can range from 
9.4 to 17 GB. 

Double-sided DVDs have some draw¬ 
backs, however. Ordinary disc labels are 
opaque to lasers, so double-sided discs 
require a special holographic label that's 
difficult to see in dim light. Also, double- 
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sided DVDs are more vulnerable to sur¬ 
face damage, because both sides contain 
data and the substrates are thinner. 

Wait, There’s More 

The options for single- or double-sided 
discs and single- or dual-layer sides raise 
the possibility of at least five physical 
formats —bur DVD doesn't stop there. 
Another variation is DVD-R, expected to 
debut late next year. This is a write-once 
format similar to CD-R that replaces the 
read-only polycarbonate data layer with 
an organic dye. DVD-R drives can record 
data by burning spots in the dye. How¬ 
ever, due to the limitations of this mate¬ 
rial, single-layer DVD-R discs will have 
somewhat less capacity than single-layer 
DVD-ROMs (about 4 GB compared to 4.7 
GB). Also, this material is not as suitable 
for making dual-layer discs. 

DVD-RAM, expected to debut in 1998, 
encodes the data on a rewritable phase- 
change material. It will have even less 
capacity than DVD-R, probably topping 
out at 2.6 GB per side. According to Arjen 
Bouwman, DVD marketing director at 
Philips, DVD-RAM shows more promise 
for dual layering than DVD-R, but the first 
DVD-RAMs will almost certainly be sin¬ 
gle-layered. 

The DVD standard also provides for 
discs that are 80 mm in diameter instead 
of 1 20 mm. Although they have about 70 
percent less capacity, the smaller discs may 
find a home in mobile devices. Like their 
120-mm cousins, they can be single- or 
dual-layered, single- or double-sided, and 
recordable or rewritable. 

Just to keep things interesting, the 
industry is also talking about DVD drives 
that could read discs at a constant angu¬ 
lar velocity (CAV) as we 11 as a constant lin¬ 
ear velocity (CLV). Currently, the CD and 


DVD standards use CLV to maintain a con¬ 
stant bit rate; rpm gradually increase as 
the drive reads the inner (shorter) tracks. 

In a CAV drive, however, rpm would 
remain constant, no matter which part of 
the disc the laser is reading. Throughput 
would decrease when reading sequential 
data from the inner tracks, but the trade¬ 
off would be faster access times, because 
the drive wouldn't have to speed up or 
slow down when it's switching tracks. 
CAV drives would be better for applica¬ 
tions that rely on random access, such as 
databases. 

Yet another possible format is the 
hybrid CD/ DVD. This disc would overlay 
a semi reflective DVD layer on top of the 
fully reflective CD layer. The shallower 
DVD layer (0.6 mm) would be effectively 
transparent to existing CD-ROM drives 
and CD audio players, whose infrared 
lasers would focus on the deeper-layered 
CD data (1.2 mm). Thus, a hybrid disc 
could work on both types of drives. 

Hybrid drives that read both CD and 
DVD disesare another possibility, though 
they're not required by the DVD standard. 
To avoid the cost of two laser diodes (red 
and infrared), Mitsubishi has designed a 
mechanism that swings two different 
lenses into the parh of the laser beam, 
changing its wavelength from 635 to 780 
nanometers. Another clever solution, 
devised by Matsushita, beams the laser 
through an aspheric molded-glass lens 
that has a special holographic pattern on 
its stir face. The holographic pattern mod¬ 
ifies the laser's wavelength for either CD 
or DVD by diffracting the beam. 

At this writing, it was too early for us 
to test DVD - ROM drives and discs for mul¬ 
ti format compatibility; This will obviously 
be an important consideration when 
choosing a DVD-ROM drive. continued 
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CDs for the Gigabyte Era 


Comparing CD-ROM and DVD-ROM 



CD-ROM 

DVD-ROM 

Disc diameter 

1 20 mm (4.7 inches) 

1 20 mm 1 

Disc thickness 

1.2 mm (0.6 mm x 2) 

1.2 mm 

Track pitch 

1.6 microns 

0.74 micron 

Minimum pit length 

0 634 micron 

0.4 micron 

Laser wavelength 

780-790 nanometers 
(infrared) 

635-660 nanometers 
(red*laser diode) 

Data layers 

One 

One or two 

Data sides 

One 

One or two 

Data capacity (per layer) 2 

682 MB 

4.7 GB 3 

Data capacity (per side) 2 

682MB 

4.7 to 8.5 GB 

Total data capacity 2 

682 MB 

17GB 

Reference speed (lx) 

1.2 meters per 
second CLV’ 

3.49 meters per 
second GLw 

Reference data rate (lx) 

153.6 KBps 

1.385 MBps 


: The DVD standard includes an 8 Q-mm version. 

3 Read-only, Recordable and rewritable DVD formats have less capacity, 

3 Dual-layer DVD-ROMs have a semirefleGtive layer that has less capacity than a fully reflective layer. 

4 Constant linear velocity. 

3 Industry groups are also discussing a constant-anguiar-velocity (CAV) version. 


Pair Bonding 

Why are there so many DVD formats? 
Blame the i ndustry *s long-running battle 
over DVD* Two alliances tried to unilat¬ 
erally establish the new standard. One 
group, led by Sony and Philips, favored a 
single-sided/d Lial-Iayer disc. The other 
group, led by Toshiba and Time Warner, 
favored a double-sided disc. To avoid a 
format war reminiscent of the Beta-ver- 
sus-VHS debacle of the 1980s, the com¬ 
puter industry worked with Hollywood 
to reach a compromise. As a result, the 
DVD standard inevitably bears some 
marks of a technology that was designed 
by committee. 

For example, if you closely examine a 
single-sided DVD, you'll notice it has 
two polycarbonate substrates bonded 
back-to-back, just like a double-sided 
DVD, The only difference is that one 
substrate is a blank dummy. 

This happened because the Toshiba/ 
Time Warner alliance insisted on a dou¬ 
ble-sided option, which requ i res back-to- 
back bonding. Each substrate is 0.6 mm 
thick; after bonding, the total thickness is 
1.2 mm. To be compatible, a single-sided 
DVD must also be L2 mm thick. However, 
it can't use a 1.2-mm substrate, because 
the laser expects to find the data at a depth 
of 0.6 mm. Thus, a single-sided disc must 
have two 0.6-mm substrates, even though 
only one substrate stores data, 

Sony and Philips argued that bonded 
discs are more expensive to manufacture, 
and users have to manually flip over a 
double-sided disc to read the other side. 
(Conceivably, a DVD drive could have a 
separate laser for each side, but this would 
nearly double the cost and complexity of 
the drive. Moreover, it would make it too 
bulky to fit in a standard drive bay.) To¬ 
shiba and Time Warner argued that disc 
bonding is a mature technology (it’s 
been done for years with 12-inch video 
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laserdiscs) and that double-sided DVDs 
have more capacity. Ultimately, the latter 
argument won. 

Fortunately, one thing that everybody 
involved agreed on is a standard logical 
format. Up to now, Pve been talking about 
physical formats: the methods of physi¬ 
cally storing data on the disc. The logical 
format is the disc’s file structure. All DVDs 
will obey a standard that’s called the 
Universal Disk Format (UDF), which is a 
subset of the ISO-13346 standard for data 
interchange. 

With UDF, it should be easier to cre¬ 
ate a single disc that works on multiple 
OS platforms, including DOS, Win dows, 
Windows NT, OS/2, the Mac OS, and 
Unix. When these OSes add support for 
UDF—in the form of a new driver or 
extension—they will be able to recognize 
any DVD. UDF essentially abstracts 05- 
specific features like filename conven¬ 
tions, extended file attributes, byte 
ordering, and Mac resource forks. Exe¬ 
cutable programs are still platform-spe¬ 
cific, of course, but at least the data is 
portable. 

To help bring developers up to speed 
on UDF, the Optical Storage Technology 
Association publishes a technical white 
paper on its Web site (see the “Where to 
Find” box). 

Just in case some OSes don’t immedi¬ 
ately support UDF, some early DVD-ROMs 
may be “bridge discs”: They will have 


both UDF and 150-9660 file structures 
pointing to the same data. (ISO-9660 is the 
CD-ROM standard.) DVD video players, 
however, will recognize only a special sub¬ 
set of UDF known as Micro UDF. It’s basi¬ 
cally the same as full UDF, except the video 
player looks for files in one particular sub¬ 
directory. This lets developers mix video 
and computer data on one DVD that’s 
playable oil either a consumer video deck 
or a DVD-ROM drive. For example, Dis¬ 
ney could release The Hunchback of Notre 
Dante and a computer game based on 
the movie on a single disc. 

With so many possibilities, DVD 
deserves its nickname digital versatile disc. 
But its versatility could also be a vulnera¬ 
bility, Can the numerous companies that 
are pu 11 mg DVD in so many di recti on s set¬ 
tle their remaining differences and pro¬ 
duce drives that are as versatile as the 
discs? Achieving full compatibility with 
all of DVD's physical formats won’t be 
trivial, and most users will want backward 
compatibility with their CDs, too. That 
will be the real test. 

If vendors can deliver on their prom¬ 
ises, DVD seems like a no-brainer for com¬ 
puter users and developers who are eager 
to make the transition from megabytes to 
gigabytes. 0 


Toni R. Halfhill is a BYTE senior editor based 
in San Mateo, California. You can reach him on 
the Internet at th a Ef h 11I @blx.co m. 
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Replica and ArcServe take vastly different approaches to meet the 
network-backup challenge. By Steven J. Vaughan-Nichols 


Net Saviors 


omewhere in the fog of your 
memory, along with 1980s 
rock bands and single-server 
networks, you probably re¬ 
member when you could back up a net¬ 
work onto 250-MB quarter-inch-car¬ 
tridge (QIC) tapes. Perhaps you even 
recall the days when you could bring 
down your NetWare or Windows NT net- 
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work during the middle of the night for 
backup. 

Today, if your storage media can’t han¬ 
dle at least a gigabyte per tape, you’re 
wasting time swapping out tapes. As for 
bringing down the network for back¬ 
up, fat chance. In today’s office, workers 
are just as likely to be running applica¬ 
tions from Hong Kong hotel rooms at 
2:00 a.m. local time as they are during 
business hours. A good enterprise net¬ 
work never goes down. 

As you can see, backup is different 
today, and it needs different software. 
Heterogeneous networks are the norm, 
and intranets are taking over the LAN 
world. With a large LAN, you may very 
likely have several different servers pro¬ 
viding backup services with just as many 
backup media devices. Thus, you need 


backup software that can not only speak 
different computer dialects but also cope 
with different tape formats. Last, but far 
from least, the software must be able to 
catalog and track them all in a centralized 
database. If you have a NetWare-based 
LAN, you need client agents —small pro¬ 
grams that enable “foreign” systems (run¬ 
ning anything from the Mac OS to Unix 
to Windows 95) to hook up with the back¬ 
up program. 

BYTE has tested a couple of products 
that satisfy these massive requirements: 
Cheyenne Software’s ArcServe 6.0 and 
Stac Electronics’ Replica 2.1. Both pro¬ 
grams are primarily NetWare oriented; 
however, each is also available in an NT- 
server version. 

These two programs take vastly dif¬ 
ferent approaches to network backup. 
ArcServe, honed by years of experience, 
employs a standard filc-by-file backup 
and recovery system, while relative new¬ 
comer Replica mirrors entire NetWare 
volumes. Besides this major difference, 
there are a number of other small dis¬ 
similarities between the programs. Each 
approach has its advantages for particu¬ 
lar situations. 
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Cheyenne ArcServe 6.o 

ADVANTAGES 

+ Fastest file-based backups 
+ Multithreaded backup agents 
+ Can do RAID 5 backup 

DISADVANTAGES 

- Expensive 

A lthough ArcServe has been around 
in some form for nearly as long as 
NetWare, version 6.0 isn’t your father’s 
ArcServe. This new version comes with 
a host of new features, the most impor¬ 
tant being what Cheyenne calls Push 
Agents. 

Unlike agents that supply you with data 
from non-Novell sources, ArcServe’s 
Push Agents manage multiple system-file 
access. These agents allow multiple data 
streams, so ArcServe can back up data 
from multiple servers across the network 
simultaneously. This, in turn, produces 
faster throughput. In short, ArcServe 
works as an honest-to-goodness multi¬ 
tasking, multiprocessing backup system; 
it’s not like the old-fashioned, one-job- 
at-a-time, batch routine that we all know 
and hate. 

You may wonder whether the existence 
of multiple Push Agents makes much of 
a difference when they’re all writing to 
the same storage device. Indeed it does, 
because ArcServe uses another technique, 
called media pooling , to maximize back¬ 
up speeds by writing to multiple backup 
devices at once. The result is the fastest 
file-to-tape backups we’ve ever seen. 

ArcServe has even more tricks up its 
sleeve. It can use multiple backup devices 
as RAID Level 5 devices, so even if you lose 
one tape out of a backup set, you won’t 
lose any data. RAID 5 takes up more tape 
space, but it ensures that not one byte of 
data is lost without ArcServe’s noticing it 
and making the appropriate on-the-fly 


★★★★★ Outstanding 


★★★★ Very Good ★★★ Good 


★★ Fair ★ Poor 
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Comparison 


Net Saviors 


repairs. The RAID 5 implementation, a 
technology that is mainly used with se¬ 
cure servers, raises this program far above 
the common herd of file-by-file backup 
programs. If you want utmost reliability, 
then choose this option. 


Stac Replica 2.1 

ADVANTAGES 

+ Data-mirroring needs fewer tapes 
+ Great for mirroring and restoring 
server volumes 

+ Can copy non-DOS data, files, 
and partitions 

DISADVANTAGES 

- Network is crippled while program runs 

- Better at restoring images than 
individual files 

R eplica, on the other hand, roars by 
ArcServe when it comes to backing 
up and restoring an entire NetWare vol¬ 
ume or directory tree. By mirroring only 
the data in active file systems, and not 
simply replicating a disk image sector by 
sector. Replica leaves older image-back- 
up technology eating its dust. System ad¬ 
ministrators get a faster system-mirror¬ 
ing solution that needs far fewer tapes. 

How fast is Replica? On our 120-MHz 
Pentium Windows NT server with a Tra¬ 
vail TR-4 tape drive, we saw 5 GB per hour 
go whipping by like mile markers on the 
highway at 80 niph. And that was with a 
Travan drive, which doesn’t come close 
to the raw throughput of a digital audio- 
tape (DAT) or 8-mm tape drive. 

Interestingly, although Replica works 
best at the volume/directory-tree level, 
it can also copy non-volume-specific in¬ 
formation, such as an MS-DOS partition, 
without a hitch. At a time when you need 
a scorecard to keep track of which ma¬ 
chines are using which file systems, it’s 
a true pleasure to have a backup system 
that doesn’t care whether the file system 
being used is file allocation table (FAT), 
High Performance File System (HPFS), 
NT File System (NTFS), or whatever. Rep¬ 
lica instantly recognizes the format. 

Stac’s Object Replication Technology 
(ORT) also adds flexibility, enabling you 
to store entire file systems on other serv¬ 
ers, tape drives, or even completely dif¬ 
ferent types of storage devices, such as 
magneto-optical (MO) drives. Better still. 
Replica can recognize most available stor¬ 
age options, and it automatically presents 
them to you as possibilities; you don’t 
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BACKUP OPTIONS 


Mirror, Mirror, on the Tape... 

Still confused about what Stac's Replica does that’s different from what Cheyenne's 
ArcServe does...or from what other backup systems do? Here's a quick guide to popular 
backup options. 

File by file: With traditional file-by-file backup, each File is copied as a single, named 
entity, regardless of whether it's compressed. This approach makes finding individual files 
quick and easy, but creating thousands of individual files on a tape in the first place can be 
time consuming. An analogy can be drawn to a word processing file containing many indi¬ 
vidual words that can be found and copied without any problem. 

Disk mirroring: Traditionally, mirroring software makes an exact copy of a disk, sector 
by sector. This is easy and fast to do on the backup end. But when it comes to restoring a 
file, it's almost impossible to find any individual item inside that image quickly. In terms 
of our word processing analogy, this is like sending a fax. Instead of having a document 
that's easy to search, you end up with one huge image file that's nearly impossible to search 
automatically. Worse, the document includes large amounts of white space that you have 
to transmit and navigate around to get to the words you need. Like image backup, it’s easy 
to handle, but it’s almost impossible to find anything within it quickly. 

Data mirroring: What Stac does with Replica, in effect, is to combine the best elements 
of both approaches. Replica makes disk images that don't include the time-wasting white 
space of ordinary mirroring. Getting to an individual file still isn’t as fast as when working 
with a file-by-file copy, but it’s far faster than dealing with an ordinary mirror-style back¬ 
up. And note, too, that when we say "data mirroring," "data” includes application code. 


have to fiddle with configuration files to 
ensure the program knows about the MO 
drive here or the 8-mm library over there. 

Restoring files is almost fun with Repli¬ 
ca. With NetWare, for instance, you use 
the program to see the backup media as 
a volume, assign it a drive letter, and use 
the usual file-copy and move commands. 

When you combine this feature with 
Replica’s imaging capacity, you can even 
perform such miracles as restoring a dead 
NetWare server with just two disaster-re¬ 
covery floppies and a copy of your back¬ 
up media. This is distinctly reminiscent 
of Unix, where you can run the OS straight 
off the tape if you’re desperate. 

Which One Is Best? 

These programs are intended for two dif¬ 
ferent audiences. If you want to clearly 
see the granularity of file systems—such 
as when you’re in desperate need of one 
particular file—then ArcServe is for you. 
Its file-searching and restore speeds are 


PRODUCT INFORMATION 


ArcServe 6.0 $1995 
Cheyenne Software 
Roslyn Heights. NY 
(800)243-9462 
http://www 
.cheyenne.com 
Circle 1047 
on Inquiry Card. 


Replica 2.1 $995 
Stac Electronics 
San Diego, CA 
(619)794-4300 
http://www.stac.com 
Circle 1048 
on Inquiry Card. 


great. And its RAID 5 option makes it po¬ 
tentially the safest backup system cur¬ 
rently on the planet. Still, you pay a hefty 
price, both in total backup time and in the 
$ 1995 cost of the software. 

If you’re more likely to want to back 
up and restore entire systems, even from 
the brink of server failure, then Replica 
is what you want. Its major weakness is 
that, whether you’re backing up or restor¬ 
ing, the program will bring other network 
activity to its knees. Moreover, the pro¬ 
gram is simply not in the same ballpark 
as ArcServe for finding and restoring indi¬ 
vidual files. Still, with its S995 price, you 
may be able to forgive these sins. 

Thus, picking between these two prod¬ 
ucts is both simple and complex; there 
is no clear editor’s choice here. Both arc 
great, but they do somewhat different 
jobs. You need to analyze your network 
use carefully to see what your users and 
your network need most. Only then can 
you make a reasonable choice between 
these very different products. But no mat¬ 
ter which one you choose, you’re going 
to have a first-rate backup system that 
should see you through to the end of the 
century. □ 


Steven]. Vaughan-Nichols is a freelance writer 
and consultant in Lanham, Maryland, You can 
reach him at sjvn@vna1 .com. 
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If this had been an actual emergency, you would have been 
l advance by audible, visual, Netscape'* GUI and e-mail alarms from 


Enterprise Storage Packaging!* was designed by ANDATACO to 
manage your storage which prevents System failure and 
unplanned downtime in your neighborhood,.. 


. . .Integrate Exabyte 8mm technology with ESP, and secure the ultimate in data 
accessibility, user productivity and peace of mind — knowing you're prepared,,. 


...For official technical information regarding ESP, contact your local account 
manager at 8 0Q-334 - 9191 . , , . This concludes this test of andataCO's ESP Storage 
System...unless you log in now to WWW , andataco * COIEl to 


inquire about winning an ESP Storage System 
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10140 Mesa Rim Road San Diego, Calif. 92121 619-453-9191 fax: 619-453-9294 email: RSP-exbby@andataoo.com 

Enterprise Storage Packaging is a trademark of AMUaTAjCO. All products are registered trademarks or tradecnarks of their respective companies. 
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BUSINESS MULTIMEDIA: No, it's 
not an oxymoron. And Bill Gravinsky, 
VB and C++ jock, knows it. Bill 
has redesigned the existing 
sales automation system 
to reduce errors and 
increase productivity 
of new in-house 
reps. His charter— • 

develop a friendly 

C* '■* 4 

GUI, make it easy 
to update product 

and customer _ I 
information over the 
network—and have it 

done by Friday. 

So Bill's using INNOVUS 
Multimedia. Cool and useful-that' s 
business multimedia. Question is 
what are you going to do with it? 
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What are you going 
to do wi th i t? 



$250 BIG ONES: Business multimedi. 
is serious business. And it has 
a serious sound, too: l 'Cha-ching, w 
That's right—because if you 
build a cool business 
app with INN0VUS 
Mul t imedia, you 
could win any or 
all of five $50,000 
cash awards. 
a So if you're 

a yo-yo freak like 
Bill Gravinsky, 
you could amass 
the world's largest 
yo-yo collection. 

Wacky, yes, but he U 
building a killer app. 

Do the same, and the cash 
could be yours, instead of his. 
Question is, what are you going 
to do with it? 
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Siemens Nixdorf’s ComUnity aims to turn Visual Basic 4.0 into a client/server 
environment but falls short. By Volker Weber and Hans-Jochen Schmitt 


Enterprise Visual Basic? Almost... 
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ComUnity OT Framework 
$1000 per seat (quantity 
discount available) 

Siemens Nixdorf 
Information Systems, Inc. 
Burlington, MA 

(800)225*1484 

Circle 983 
on Inquiry Card. 

Siemens Nixdorf 
Informationssysteme AG 
Munich, Germany 

Circle 984 
on Inquiry Card. 


ComUnity OT Framework's Tailoring Tool lets users 
modify a custom application's Ul. 


Ithough Microsoft markets 
the Enterprise Edition of Vi¬ 
sual Basic 4.0 (VB 4) as an en¬ 
terprise-level client/server 
tool, the product still lacks the high-lev¬ 
el business-logic tools of such client/serv¬ 
er mainstays as PowerBuilder. 

Now, along comes Siemens Nixdorf, 
the German computer company, with 
a major effort to provide an overarch¬ 
ing framework for client/server develop¬ 
ment that exploits VB 4’s open program¬ 
mable objects. Called ComUnity, the 
framework prescribes how to build dis¬ 
tributed client/server applications. The 
related development environment is 
called the Open Technology (OT) Frame¬ 
work, which in its first incarnation works 
with VB 4. Siemens Nixdorf plans to port 
it to other languages, including C++. Our 
examination of a beta version revealed 
an ambitious product that nonetheless 
falls well short of its goals. 

Members of the ComUnity 

ComUnity consists of a three-layer ap¬ 
plication model that comprises a Pre¬ 
sentation Layer, a Business Logic Layer, 
and a Database Layer (see the Tech Fo¬ 
cus figure on page 150). This model, like 
other three-tier architectures, offers ad¬ 
vantages in scalability, usability, main¬ 
tenance, and performance compared to 
monolithic applications. You can distrib¬ 
ute the layers across a network, with the 
Presentation Layer on users' desktop com- 
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IMPLEMENTATION 

puters, the Business Logic Layer on an 
applications server, and the Database Lay¬ 
er on a database server. 

To implement ComUnity’s architec¬ 
ture in VB, Siemens Nixdorf had to em¬ 
ploy Microsoft’s standard development 

★★★★★ Outstanding ★★★★ Very Good 


tools, including VB 4 itself, Microsoft 
Visual C++ 2.2, and OLE components. 
But because these tools are best suited for 
small-scale software projects, Siemens 
Nixdorf added more tools to improve 
support for large projects. 

Inside the 0T Framework 

Central to OT Framework’s Database 
Layer is a relational data dictionary that 
serves as a central repository where all 
the tables, attributes, and relations are 
managed. From the data dictionary, OT 
Framework generates Open Database 
Connectivity (ODBC) data sources, mi¬ 
grates databases, generates SQL state¬ 
ments for data access, and even produces 
simple entry forms for the user interface. 

Unfortunately, even though you can 
manage the data dictionary with a sim¬ 
ple data-entry and maintenance tool, OT 
Framework provides no graphical rep¬ 
resentation of the data-dictionary infor¬ 
mation. It does, however, import data 

★★ Fair ★ Poor 


models produced with CASE tools, such 
as Microtool’s CASE 4.0 and IBM’s Mood. 

The data dictionary becomes part of 
the run-time environment repository 
that’s distributed with OT Framework 
applications. Because the data dictionary 
contains information on the relationships 
between tables, applications can provide 
for relational integrity even if the under¬ 
lying database has no such provisions. 

The Presentation Layer, which es¬ 
tablishes the user interface (UI), is built 
around VB 4. A forms generator uses the 
data-dictionary information to gener¬ 
ate default VB 4.0 data-entry forms. You 
can customize these forms, but they also 
work with real data right out of the box. 

OLE Automation acts as the glue be¬ 
tween the Presentation Layer UI and the 
Business Layer. Perl scripts link code and 
single UI controls, but the program gen¬ 
erates them automatically, so users don’t 
have to deal directly with Perl. A cross- 
checker monitors the UI forms against 
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Review 


Enterprise Visual Basic? Almost... 


TECH FOCUS 

ARCHITECTURE 

Linking Tiers with Remote OLE 



Divide et impera (divide and rule}—splitting applications into three 
parts—is the state of the art in client/server technology. Modern client/ 
server applications, such as SAP's R/3, use a Presentation Layer (for 
realizing the user interface) and a Database Layer (for storing persis¬ 
tent data), which are held together by a Business Logic Layer. For per¬ 
formance or maintenance reasons, the different layers can be imple¬ 
mented on distributed systems in a network. 

To a programmer, the problem is not whether to split the applica¬ 
tion, but to choose a distribution technology that allows the parts to 
communicate over a wide range of networks and OSes. Remote proce¬ 
dure calls (RPCs), Common Object Request Broker Architecture (CORBA), 
and IBM’s Distributed System Object Model (DSOM) are possible solu¬ 
tions. With Visual Basic 4.0 (VB 4) Professional Edition, Microsoft has 
offered yet another option: Remote OLE. 

Remote OLE allows OLE servers and clients to be distributed over a 
Windows-based network. Instead of invoking OLE server methods on 
a local machine, the OLE client sends OLE requests over the network to 
a remote OLE server. Siemens Nixdorf chose Microsoft’s Remote OLE 
as the primary communications technology for distributed, three-tier, 
client/server applications. Therefore, applications built with ComUnity 
OT Framework are implemented as VB 4 OLE servers, and thus they can 
be distributed fairly easily via Remote OLE. 

The only catch to this elegant Remote OLE solution isitsincompat- Implementing ComUnity applications as OLE servers 
ibility with non-Windows environments. I^ts them communicate Over a network. 


Three Tiers for ComUnity 
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OLE Automation 
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any modifications in the data dictionary. 

The forms are stored in the run-time 
repository, and you can use OT Frame¬ 
work tools to further customize the UI by 
working on the forms data. Users can use 
the Tailoring Tool (see the screen on page 
149) to customize the Ul: data-entry fields 
can be switched off, changed, or moved, 
even in the delivered version of an appli¬ 
cation. Developers who are skittish about 
giving users this much control over the UI 
can turn the tailoring tool off. Regardless 
of whether a site contains some highly in¬ 
dividualized UIs, centralized program up¬ 
dates can merge with them seamlessly. 

Putting It All Together 

As the Tech Focus figure indicates, the glue 
between the UI and the database is the Busi¬ 
ness Logic Layer. OT Framework imple¬ 
ments this layer in VB4 code using the new 
VB 4 class concept. This pseudo-object-ori¬ 
ented feature allows you to define reusable 
classes and instances, but it doesn’t sup¬ 
port inheritance or polymorphism. OT 
Framework comes with predefined class¬ 
es for UI handling and general-purpose 
business applications, such as order entry. 

The application framework itself is a 
template-based VB data dictionary called 
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Code Wizards. Regrettably, except for a 
run-time debugger, there are no tools in 
the Business L.ogic I-aycr—you’re on your 
own as far as business processes arc con¬ 
cerned. Thus, any higher-level knowledge 
must go from paper directly into VB code. 

An Incomplete Toolkit 

If you’re not familiar with the VB environ¬ 
ment, ODBC data sources, or tool-based 
software development environments in 
general, installing ComUnity can be a bit 
daunting. The beta version of the setup 
routine had some rough edges; the ODBC 
data sources for the data dictionary and 
the target applications are not added auto¬ 
matically. You must also add the VB Code 
Wizards and Form Wizards manually to 
the VB environment. 

From a lone developer’s point of view, 
OT Framework’s major advantage is its 
vast library of reusable VB code for busi¬ 
ness applications software. The tool is rath¬ 
er loosely integrated with the VB environ¬ 
ment. For small-scale projects, it does not 
go much beyond VB 4 or other add-ins and 
components that are on the market. 

ComUnity also lacks an integrated ver¬ 
sion-control and project management 
tool. It relies on Microsoft Visual Source 


Safe, which comes bundled with the VB 4 
Professional Edition, for version control. 
But Siemens Nixdorf says it’s working to 
integrate Microsoft Project into a future 
version of ComUnity OT Framework. 

Missing from this first implementation 
of the ComUnity architecture are integrat¬ 
ed Upper-CASF tools, such as data model¬ 
ers and object-oriented modeling tools. 
Sinking the whole business logic into pure 
VB code is asking for trouble, especially if 
users ask for changes in the application. 

As long as you equate cross-platform 
development with Windows 95 and NT on 
Intel platforms, you’ll have no problems 
with OT Framework. Its VB-centric ap¬ 
proach restricts you to those platforms. 

In the final analysis, ComUnity OT 
Framework caters to very specific needs. 
If you’re a VB developer building large- 
scale business applications and are willing 
to learn a new application framework, give 
version 1.0 of ComUnity OT Framework 
a closer look. Everyone else should take a 
pass on it for now. □ 


Volker Weber and Hans-]ochen Schmitt are prin¬ 
cipals at ifos, a consulting firm in Darmstadt , 
Germany. They can be reached at 100120.577@ 
compuserve.com. 
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EXPLORING 

CHEMISTRY 

FOR WINDOWS 


EXPLORING CHE- 
MISTRY contains a 
large number of topics, 
which include: the laws 
of chemistry; Lavoisier, 

Dalton and Proust; the 
weighted balance of chemical 
reactions; matter; pure 
substances and mixtures; 
elements and compounds; atoms 
and molecules; atomic models; 
the orbital quantum model and 
chemical bonds. It is also 
possible to select the 
elements on the basis of 
their chemical and 
physical properties and 
to make a comparison 
of the data for several 
different elements by 
creating a graph. 


The EXPLORING series is a multi-media 
collection for Secondary School students, 
designed specifically to help them learn in 
a simple and intuitive manner. It is not 
intended solely for students but also for anyone 
wanting to increase and broaden their knowledge of 
a specific subject. The user can learn all the information 
either by following the topics step by step or by navigating 
through the contents. Learning is pleasant and the results are 
guaranteed thanks to particularly sophisticated multi-media 
techniques, such as the use of graphics for a more effective 
understanding of the contents, hypertext links for moving 
from a given topic to other related ones and helpful functions 
for searching for the best-known terms. 
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EXPLORING PHYSICS 

FOR WINDOWS 

EXPLORING PHYSICS is split 
up into several learning units co¬ 
vering the main topics of physics: 
the measurement of physical 
magnitudes; units of measurement; 
the analysis of experimental data; 
from the analysis of data to physical 
laws; speed, acceleration and force; 
equilibrium in stiff bodies and fluids; energy, tem¬ 
perature and heat; 
and electricity and 
the related pheno¬ 
mena. 
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Minimum configuration: 100% MS-DOS 
compatible PC, CPU 80386 or higher, 4 Mb of RAM 
(8 Mb are recommended), hard disk with 6 Mb of 
available space, mouse. VGA graphic card or higher. 
Windows 3.1 or higher. Recommended: Windows 
compatible audio card, Windows compatible printer. 

Available in English, German, Spanish and Italian 

MS-DOS and WINDOWS are registered trade nuiks of Microsoft Corporation. 


EXPLORING 
MATHEMATICS 

FOR WINDOWS 

EXPLORING MATHE- 
MATICS covers a range of 
many different topics: sets and 
their relationships, classes of 
equivalence, real and non-real numbers, operations 
and properties, algebraic expressions, monomials 
and polynomials, logical operations, equa¬ 
tions and disequations, systems of equations 
and disequations and their performance, 1st 
and 2nd degree equations, 
radicals, parametric equations 
and biquadratic equations. 
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FINSON (UK) Ltd. 

Parallel House - 32 London Road 
Guildford - Surrey GUI 2AB 
Tel. +44-1483-451856 
Fax +44-1483-452144 
E-MAIL: 101333.564 @ compuservo.com 
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.you'll enjoy 
receiving Society bulletins every 
3-4 weeks containing exdting 
offers on the latest books in the 
Held at savings of up to 50% off 
the regular publishers' prices. If 
you want the Main selection, do 
nothing and it will be shipped 
automatically If you want an¬ 
other book, or no book at alt, 
simply return the reply form to us 
by the date specified. You'll have 
at least 10 days to decide. If you 
ever receive a book you don't 
want due to late delivery of the 
bulletin, you can return it at our 
expense. And you 1 II be eligible 
for FREE BOOKS through the 
Bonus Book Program. Your only 
obligation is to purchase 3 more 
books during the next 2 years, 
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RAD Software 


Powersoft's Optima ++ makes C+ + client I server 
development a drag-and-drop dream. By Rick Greban 


A C++ Tool That Cures VB Envy 


n spite of all the complaints 
about Visual Basic (it’s slow, 
it’s only somewhat object-ori¬ 
ented), you have to love how 
easy it makes building user interfaces 
(UIs). Wouldn’t you like to have the same 
building-block-style environment in a 
C++ package? 

Powersoft’s Optima++ is about as 
close as you’ll get... for now. It is a rapid 
application development (RAD) system 
for Windows 95 and NT that incorporates 
the best of current Windows develop¬ 
ment systems. Look at who’s contributed 
genetic material to its conception: Wat- 
com, producer of one of the best C/C+ + 
compilers for Intel platforms; Sybase, a 
database organization of considerable 
repute; and Powersoft, creator of the 
PowerBuilder fourth-generation lan¬ 
guage (4GL) development system. The 
result is a combination UI builder, client/ 


Just Up the Road 

Soon-to-be-released editions of 
Optima++ will include: 

• Sybase SQL Anywhere 
(four-user version) 

■ Internet components 

• Integrated support for Java 

• Team programming 

• Native database drivers 


server database construction kit, and gen¬ 
eral-purpose C/C++ compiler that will 
probably have Delphi and VB developers 
sneaking peeks over the shoulders of 
Optima++ users. 

Cultured Drag and Drop 

Optima + +’s most elegant feature is 
without doubt its drag-and-drop pro¬ 
gramming. The designers have turned 
on-line help into a reference card , a kind 

•kirkirk Outstanding ★ ★ ★ ★ Very Good 


of souped-up hierarchical help system 
structured in outline form. The upper- 
level branches of the outline consist of 
the object categories understood by Opti- 
ma+ + : database objects, graphics ob¬ 
jects, menu objects, and so forth. The 
leaves are the object methods. 

The reference card is much more than 
a static help mechanism. For example, 
associated with any visual object (say, a 
button) on a form is source code for han¬ 
dling events that the object receives. 
Open a window to that source code, grab 
any other visual object (say, a listbox), and 
drag that object into the source code win¬ 
dow. This will cause Optima + + to open 
the reference card, properly positioned 
to the methods associated with that list- 
box. With just a few more mouse-clicks. 
Optima++ will automatically write the 
source to invoke the selected method for 
you. 

Components and C++ 

Drag-and-drop programming is only part 
of Optima + +’s allure. Because it uses a 
construction-by-components paradigm, 
you’ll find nonvisual components as well 
as visual ones (e.g., database query com¬ 
ponents and transaction components). 
Optima + + can also incorporate OLE 
Controls (OCXes) into its component 
toolbars, which means it also creates 
entries in the reference card for each 
OCX. Consequently, you manipulate 
OCXes in the same way as the native com¬ 
ponents supplied with Optima++. 

Finally, because Optima ++ is, after 
all, a C+ + development system, it wraps 
a number of system services in easy-to- 
handle classes (e.g., thread objects). Its 
debugger is as full-featured as any I’ve 
seen, going so far as to include a memory 
tracker, which can locate a number of 
memory-related bugs. The memory 
tracker’s coverage ranges from simple 
leaks to more elaborate validity checks 



Optima++ 

$199 

Developer Edition 


Powersoft Corp., Concord, MA 
(800) 395-3525 or (508) 287-1500 
fax: (508) 369-4695 
http://www.powersoft.com 
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on objects such as strings and Graphical 
Device Interface (GDI) handles. 

What’s Ahead 

At the time of this writing, only Opti¬ 
ma++’s Developer Edition was in re- 
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lease. Professional and Enterprise Edi¬ 
tions will appear soon (see the text box 
“Just Up the Road”). If the upcoming edi¬ 
tions are as well done as the Developer 
Edition, they could well be the steplad- 
ders that many VB developers need to 
begin their ascent to the otherwise fright¬ 
ful altitudes of C+ + programming. H 

Rick Grehatt is senior technical editor of BYTE 
reviews. You can reach him on the Internet at 

rick_g@bix.com. 
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Notebook Computer 


With Compaq’s Armada 4100 family, you 
build the notebook you need. By Dave Rowell 

Notebook Under Construction 



love Compaq’s new Armada 
4100 notebooks for many rea¬ 
sons, but particularly for their 
configurability. Compaq has 
taken the concept behind Digital Equip¬ 
ment’s HiNote Ultra II notebooks and 
run with it. 

The standard 6-pound, 1.5-inch-thick 
configuration has an internal floppy 
drive, hut the battery is in the sturdy han¬ 
dle, which can prop up the rear 10 de¬ 
grees or fold up to protect the I/O ports 
in transit. Remove the handle and replace 
the modular floppy drive with a $ 199 bat¬ 
tery module, and you have a 5-pound 
slim-line notebook. Two screws with D- 
ring loops make the handle attachment 
easy and secure. 

Going the other way, you can attach 
the optional $399 CD-ROM base and have 
an 8.2-pound multimedia notebook. The 
base holds a 4x CD-ROM drive, two more 
(larger) stereo speakers, and a bay for 
another battery. Remove the floppy 


Application Score 



4130T 6030H 5300 

Test applications are Wimrord 7, Excel 7. and FoxPro 2.6. 
Application testing performed by NSTL 
Higher number is better. 


drive, and the notebook can hold three 
lithium-ion batteries for a really long 
flight. 

In any configuration, an Armada 4100 
is bulkier than a HiNote Ultra II, but it’s 
also more functional, holding floppy and 
CD-ROM drives simultaneously, for 
example. The Armada’s magnesium- 


alloy frame gives it strength and conducts 
heat from the processor. Compared to 
Compaq’s larger LTE 5000 series, the 
Armada 4100 notebooks lack the option 
of a full docking station with drive bays. 
They can, however, attach to a port-repli¬ 
cation base (with or without the CD 
expansion unit) that has an Ethernet port. 

Pricing is competitive, starting at 
$2599. I tested the high-end Armada 
4130T, which costs $4599 and includes a 
133-MHz Pentium, 16 MB of RAM on the 
system board, an 11.8-inch active-matrix 
color display, and a 1.08-MB hard drive 
(the current maximum). With the CD- 
ROM expansion base and an extra bat¬ 
tery, I was up to $5197. You can add up 
to 32 MB of additional RAM using two 
dual in-line memory module (DIMM) 
sockets. All models come with 256 KB of 
9-nanosecond static RAM (SRAM) cache, 
a PCI bus, full video and audio ports, 
speakers and a microphone, an infrared 
port, and zoomcd-video-enabled PC 
Card slots. 

Displays are upgradable. Compaq 
designed the 4130T’s 11.8-inch, 800- by 
600-pixel active-matrix color display 
with a limited horizontal viewing angle, 
which is better tor plane flights than con¬ 
ference rooms. Less expensive models 
can have 10.4- or 11.3-inch dual-scan dis¬ 
plays. You get your choice of pointing 
devices. Armada 4100 notebooks come 
standard with a Cirque-type touchpad, 
but you can order it with a trackball and 
swap out one for the other. 

The four programmable keys along 
the top left of the keyboard are surpris¬ 
ingly useful. A Compaq extension to the 
keyboard control panel lets you assign a 
program to each key, choosing from a list 
of all runnable programs. You can press 
a key to launch Explorer, for example. 

Compaq adds some nice touches to 
the Windows 95 environment. A slick 
power management control panel offers 



Armada 4130T 
*5197 

(estimated street price with a mobile 
CD base with an extra battery) 

Compaq Computer Corp. 
Houston, TX, (800) 345-1518 or 
(713) 370-0670; fax: (713) 514-1740 
http://www.compaq.com 
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many sensible options, like AC power 
management, that are easy to figure out 
and modify. Compaq’s diagnostics pro¬ 
gram tells you more things about your 
computer than you’ll ever want to know. 

In performance, the Armada 4130T 
ties the NEC Versa 6030H, the perfor¬ 
mance winner in this month’s NSTL 
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Hardware Lab Report (see page 114). In 
design, Compaq has really hit a sweet 
spot. I expect the Armada to be both 
admired and copied. □ 

Dave Rowell is a BYTE senior technical editor 
who handles hardware reviews. You can reach 

him at drowell@bix.com. 
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Call the Observer 
and get the Picture 


What’s going on? What is the traffic like 
today? The Observer can provide instant 
answers for professionals in any business. 
Whether you work for the road traffic ad¬ 
ministration, a security company, the poli¬ 
ce, or are just an ordinary commuter, you 
can get a bird’s eye view of any situation. 
Simply call the Observer from your laptop 
or desktop PC, or arrange for the Observer 
to call you. 


The Observer - your intelligent eye 

The Observer offers a wide range of practical applications 
for security companies, banks, post offices, railroads etc. 
Perhaps the Observer is exacdy what you’ve been waiting for 
to give your WWW site a visual dimension? The number of 
applications is limited only by your imagination. Remember: 
The Observer is a tiny computer built into a camera, 
offering an extremely versatile combination. 

This is the Observer 

The MRT Observer consists of: A video camera (mono¬ 
chrome or full color), a 486 PC with 8 MB RAM and a 
Hard Disk. The entire system is miniaturized: H: 55 mm x 
W: 73 mm x L: 250 mm. The Observer is 100% PC compa¬ 
tible and can be supplied with Windows,DOS pre-installed. 
And for communication, you can choose from the open 
market and install ISDN, GSM, modem or network PC 
card (PCMCIA) type I or II. 


Windows and DOS are registered trademarks of Microsoft Corporation 



MRT micro as. Stramsvn. 74 N-2010 Strammen, 
Norway Tel.: +47 63 89 63 00 Fax: +47 63 89 63 01 
USA Tel.: +1 303 793 3660 Fax: +1 303 793 3061 
Germany Tel: +49 8092 880 77 Fax: +49 8092 880 76 
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Call for your nearest distributor 

1-800-363-8156 Ext. 245 
Web: http://www.protec.ca 


Tel: (514} 630-5832, Fax: (514) 630-2087, E-mail: sales@protec.c 


All brand names and trademarks are properties ol their respecliue rximpanles. Prolec Microsystems Inc. 1 9<*G 
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Jerry Pournelle 



Of Zip and Spam 
and NT 4.0 


Jerry finds new uses for 
removable drives—once 
be gets SCSI drive 
assignments under control. 


he worst prediction I ever 
made was that using spinning 
metal for mass storage would 
go away. “Silicon is cheaper 
than iron,” I said. That hasn’t happened. 
Mass storage, like memory, has become 
so cheap that anyone who loses work 
because it wasn’t backed up deserves 
what happened. 

You can add mass storage by getting a 
big hard drive and adding it to your sys¬ 
tem. That’s worth doing, but there’s an 
easier way. 

The Iomega parallel Zip drive has 
become something between a standard 
and a necessity. Attach it to the parallel 
port of any PC, run one “guest” pro¬ 
gram from a floppy disk or your hard 
disk, and you have a 100-MB removable- 
cartridge drive to use for backup and file 
transfer. It’s extremely well behaved, 
attaching itself as the next unused drive 
letter, and it leaves no residual problems 
when you disconnect it. 

The last time I talked about the paral¬ 
lel Zip drive, I casually said “alas, no 
Mac.” Since a Mac has no parallel port, 
that seemed obvious enough. I have since 
got a ton of e-mail, some polite, remind¬ 
ing me that the SCSI version of Iomega’s 
Zip drive works just fine with Macs. 

Some of the mail was nasty. I know a 
columnist who swears he will never again 
mention Macs because he’s weary of the 
hate mail he gets whenever he writes any¬ 
thing but fulsome praise about the Mac. 
Although I guess I have a bit thicker 
skin, really, people, you do your cause no 
good this way. Save your hate mail for 
your enemies, or better yet, for archiving 
before you send it. 

Anyway, 1 have a SCSI Zip drive, and, 
indeed, it works with Macs. With System 
7.5’s PC Exchange (or a similar utility). 


the Mac can read DOS-formatted Iomega 
disks, so you can use the Zip drive as a con¬ 
venient sneakernet with backup for trans¬ 
ferring data files between Macs and PCs. 

The SCSI drive is a lot faster than the 
parallel drive. It took 6 minutes to trans¬ 
fer 44 MB (some big files, lots of small 
ones, a complex subdirectory structure) 
from a hard drive to the parallel Zip 
drive; doing the same operation with the 
SCSI Zip drive took just under 2 minutes. 
Writing that 44-MB directory from the 
parallel Zip drive to a hard drive took 
about 5 minutes, as opposed to about 1 'A 
minutes with the SCSI Zip drive. If you’re 
after speed, or you want to transfer 


from a PC to a Mac and back, clearly 
you’ll want the SCSI version. On the 
other hand, if what you want is backup 
and convenient file transfer among PCs, 
the parallel version is preferable. 

The SCSI Zip drive will run off any 
standard SCSI controller, or you can buy 
Iomega’s SCSI controller card, which 
appears to be a standard Adaptec SCSI-1 
card. Installation for using it with the Zip 
drive is well documented. My advice is to 
get an Adaptec SCSI-2 card, but the 
Iomega card will certainly work. Instal¬ 
lation of a SCSI card is simple provided 
you have a free interrupt request (IRQ). 
DOS-only systems don’t need an IRQ. 

For my first test, I connected the SCSI 
Zip drive to the SCSI outlet of the Dis¬ 
tributed Processing Technology caching 
drive controller on Pentafluge, the Pen¬ 
tium 60 system we built a couple of years 
ago. This is an older controller that 
requires a jumper setting to activate the 
external SCSI port. I long ago set it to 


make the external port active and keep a 
Granite Digital SCSI Vue Active Diagnos¬ 
tic Terminator on the port when no other 
device is attached, so I don’t have to go 
inside Pentafluge to install a SCSI string. 

It would have been a lot simpler if I’d 
had the right cable; alas, the SCSI output 
on Pentafluge’s controller is a standard 
50-pin SCSI-2 connector, while the Zip 
drive wants a DB-25 cable. The cable 
that comes with the SCSI Zip drive is a 
male-to-male DB-25 that looks exactly 
like a heavy-duty parallel-port cable. 

Of course, the potential for acciden¬ 
tally plugging the SCSI Zip drive into a 
parallel port, or the parallel Zip drive into 


a SCSI port, is pretty high. I don’t know 
what would happen, but I sure wouldn’t 
want to try it. 

Pournelle’s first law of making SCSI 
work: start with Granite Digital SCSI Vue 
Gold Diagnostic Cables and don’t change 
to anything else until you have everything 
working properly. Granite Digital makes 
the High Density MicroD 50/DB-25 Ca¬ 
ble, a SCSI-2-to-DB-25 cable, but I didn’t 
have one and didn’t want to wait. Thus, 
I connected the Pioneer DRM-624X six- 
disc CD-ROM changer to Pentafluge with 
one Granite Digital cable and used a 
Granite Digital 50 Centronics/DB-25 
Cable to daisy chain the SCSI Zip drive to 
that. The SCSI Zip drive has a switch on 
the back to set termination: it was the last 
drive in the SCSI string, so I set it to “on.” 

The Zip drive also has a switch that sets 
it as SCSI ID 5 or 6; I set it to 6. Then I 
brought up the system with no cartridge 
in the drive and with the DRM-624X 
turned off and thus inactive, continued 


Anyone who loses work because it wasn’t backed 
up deserves what happened. 
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AnthroCarts! 






AnthroCarts are so flexible. You 
have dozens of shapes and sizes 
to choose, plus over 50 accessories 
to configure your cart exactly 
the way you want. 

And they have a Lifetime Warranty! 

Made of steel and high density particle 
board, these AnthroCarts are as tough as nails 

See them all in our catalog, then call 
us direct to order. We'll ship to 
you the very next business day! 



Call for your 
free catalog: 


800 - 325-3841 

6 00 AM to 6 00 PM PST t M-F 


ANTI-RO 


An thro Corporation* 
Technology Furniture* 

10450 SW Manhasset Dr. 
Tlialatin, OR 97062 
Fax: 800-325-0045 
http:/ / www.anthro.com 


Since 1984 . Prices from $299. For a lower cost line for the home, 
ask for our SOHO catalog. GSA contract Available for OEM applications. 

An thro, AnthroCart and Technology Furniture are registered trademarks of An thro. 


Windows 95 (Win 95) came up fine, 
ignoring the DRM-624X as it should. There 
was one hitch. Pentafluge has logical 
hard drives C and D, a Maxoptix T3-1300 
optical drive as E, and the CD-ROM drive 
as F. The SCSI Zip drive had taken over the 
F slot, moving the CD-ROM drive to G. I 
described a similar experience with the 
Syquest EZ135 SCSI hard drive in the 
June column. I got quite a bit of e-mail 
from people telling me, with various de¬ 
grees of politeness, that SCSI drives take 
over in the order of their SCSI ID number, 
so Pd hoped that setting the SCSI Zip drive 
to ID 6 would prevent that shift. Alas, that 
turned out not to be the case. 

Once l had the SCSI Zip drive operat¬ 
ing, I timed some massive file transfers 
across the network and then shut down 
the system. 

I got the “Please Wait” message. After 
about5 minutes, it was pretty obvious that 
nothing else would happen, so I cut the 
main power. When I turned it back on. 

The system came up on the 
third try, and to!, the drives 
were really out of order. 

Pentafluge trundled for a while and then 
Win 95 announced there were problems 
with the Registry, h offered to restore the 
Registry from backup and try again, warn¬ 
ing me that 1 might lose something in the 
process. There didn't seem to be much of 
an alternative, so 1 told it to go ahead. 

1 got the same message once more, and 
once more told it to go ahead. Recall that 
the first time I brought up the SCSI Zip 
drive, I did so with no cartridge in the 
drive. I had forgotten that, and there was 
a cartridge in the drive this time. 

The system came upon the third try, and 
Lo!, the drives were really out of order. 
The D drive, which is merely a logical par¬ 
tition of a single physical drive, had been 
moved and the SCSI Zip drive had taken 
over D. E was still the Maxoptix T3-13G0, 
F was now the D drive, and the CD-ROM 
drive that normally lives at F was now G. 
All those drives worked in the sense that I 
could access them, but any software that 
expected the D drive to be D was hosed. 

Shut down once more. This rime, it shut 
down with no problem, and I have been 
unable to duplicate the shutdown prob¬ 
lem on any machine since that first rime. 
Fve no idea what happened. Anyway, I 
removed the cartridge from the SCSI Zip 
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Both Worlds. 
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ROSS Technology announces SPARCpiug, a high- 
performance workstation that fits into the full bay 
slot of a tower PC. SPARCpiug offers better than 
SPARCstation 1 1 20 performance, with single or dual 
hyperSPARC processors, up to 256 MB RAM and a 
SBus slot for options like a T1 line. T3 Line, ISDN 
or 100-base T Ethernet. 

ROSS is a leader in SPARC multiprocessing 
design and technology, so you know SPARCpiug is 
fully compliant with SPARC-based hardware and 
supports all 10.000-plus SPARC applications. 

Infinite possibilities. Ways to use SPARCpiug 
are as varied as your needs. Some of the 
possibilities include: 

• Intranet and Internet Server: SPARCpiug lets you 
combine a stable and robust Unix sewer with a 
Windows -based PC client, all in one unit. When 
combined with Netscape’s EastTrack ' or SuiteSpot ’ 
applications, SPARCpiug can become the center of 
your client/server workgroup environment. 
SPARCpiug comes bundled with your choice of 
SuiteSpot sewer applications, which can include 
Netscape Enterprise Server, Proxy Server and 
Mail Server.' SPARCpiug provides a true multi¬ 
tasking. multi-user environment for fast, easy and 
safe access to the net. 

• Engineering Workstation: SPARCpiug gives you 
powerful processing for engineering projects while 
also allowing you access to the PC enterprise 
working environment. It saves space and cost, 

— Call ROSSToffiy nnASLTO-774-KOSS to find 
out more about the amazing SPARCpiug! 

R SSS 

The SPARC Solutions Company 
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Chaos Manor 


Of Zip and Spam and NT 4.0 


drive and fired up once more. It came up 
fine. The D drive was once again D. 

Of course, the Zip drive had shoved the 
CD-ROM drive aside and taken over F in 
its usual high-handed fashion, but other¬ 
wise I had no problems. This time it shut 
down properly, and from that moment on, 
I have had no problems other than the dis¬ 
placement of the F CD-ROM drive. 

The moral of this story is that SCSI has 
a mind of its own, and if you intend to use 
a SCSI Zip drive, plan your drive-letter¬ 
ing scheme accordingly Do not imagine 
that you can have a CD-ROM drive with a 
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lower drive letter than the SCSI Zip drive; 
and if you plan to boot up your system with 
a cartridge in the drive, be prepared for 
some other oddities in drive lettering. 

You will, however, have a perfectly good 
drive. You can even boot from it, which 
means that you can have a series of OSes 
on different Zip cartridges and boot the 
one you like. Eve tested it with Win 95 and 
Windows 3.11. I haven't yet tried it with 
Unix, Windows NT, or any flavor of OS/2, 
and I probably won't; but Em told it will 
work just fine with those, too, since you 
can set up your computer to believe that 


Circle 1 79 on Inquiry Card, 


the SCSI Zip drive is just another Win¬ 
chester hard drive, incidentally, that’ salso 
true of the Syquest EZ135. 

One possible configuration is to have a 
hard drive as the data drive. Set it as a non¬ 
primary drive and then set a Zip drive as 
the C boot drive. Then you can boot any 
OS you like by changing cartridges. 

Once I was sure the SCSI Zip drive 
worked on Pentafluge, I transferred it to 
Cyrus, my Cyrix 6x86-P166 system. Cyrix 
claims their PI 66 is completely compati¬ 
ble with, and faster than, a Pentium run¬ 
ning at 190 MHz. Fve used the Cyrix sys¬ 
tem for a couple of months now, and I have 
no reason to dispute that claim. It is fast, 
compatible, and reliable. 

Cyrus has a PCI-bus Adaptec SCSI card 
with an external SCSI-2 connector port, so 
1 moved the DRM-624X and SCSI Zip drive 

You can have a series of OSes 
on different Zip cartridges 
and boot the one you like. 

string over to it, and hooted up with the 
DRM-624X turned off and no cartridge in 
the Zip dri ve. It came up fine. Cyrus does 
not have a Maxoptix optical drive, so die 
CD-ROM drive is E. As expected, the SCSI 
Zip drive displaced it, taking over the E 
slot for itself and moving the CD-ROM 
drive to F. 

Unlike Pentafhige, Cyrus had a network 
drive mapped to F, but that didn't matter. 
The SCSI Zip drive became E, the CD-ROM 
drive became F, and the F network con¬ 
nection vanished. Actually, it didn't quite 
vanish. While I could read the CD-ROM 
drive as F, when I went into My Computer 
and looked at network drive connections, 
the pull-down menu still showed F as a net¬ 
work connection. 

Shutdown was normal, and booting up 
with a cartridge in the Zip drive produced 
no different result from when there wasn't 
a cartridge. That is, while booting with a 
cartridge displaces the D partition on 
Pen taf luge, it doesn't do that on Cyrus. No 
one I've spoken to can tell me why. 

The next step was to connect both Zip 
drives to Cyrus. They worked fine, with 
the parallel drive taking the next empty 
drive letter (G), while the SCSI drive dis¬ 
placed the CD-ROM drive as usual. Finally, 
I turned on the DRM-624X, leaving both 
Zip drives attached to Cyrus. Everything 
worked. The SCSI Zip drive took over E; 
the internal CD-ROM drive became F; the 
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put to the challenge by the World’s most 
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IF you develop 


multimidia 


technology. 


you're sure to have the kinds of problems that only 
NSTL testing can help you solve. 


Solutions that will help you to lower technical support 
costs, avoid unexpected incompatibilities and unfulfilled 
expectations and achieve and/or confirm higher levels of 
graphic and audio performance. 


So, we can test at any stage of product develop¬ 
ment on dozens of configurations with plug-in, 
plug-out ease. And world-class accuracy and relia¬ 
bility. Quickly. Hassle free. 

That's because at NSTL everything is up and run¬ 
ning. Ready to be configured to duplicate your 
environment and solve your problems. At a 
moment's notice. 


In other words, NSTL's independent testing 
helps you to repeal Murphy's Law. 


So, if you want to improve your market¬ 
ing, enhance your product designs, 
sharpen your competitive edge...and 
make sure your products do, in fact, 
live up to all your advertising claims... 
and all your customers' expectations 
...come to NSTL. 


THE LATEST METHODOLOGIES 
THE SAVVIEST ENGINEERS 



Our state-of-the-art multimedia testing laboratory - one 
of 18 controlled-access labs - is dedicated to testing func¬ 
tionality, compatibility, performance, and usability across 
multiple platforms. In fact, no multimedia test suite is as 
comprehensive as ours. And our street-sawy testing en¬ 
gineers know how to find problems you never knew you 
had...before your customers find them. 

CUSTOMIZED TESTING WITH 
PLUG-IN, PLUG-OUT EASE 

We have Macs, all of the popular desktop PCs, multimedia 
notebooks, 2x to 8x internal and external CD-ROM drives, 
VESA and PCI video, SCSI, IDE and PCMCIA controllers, 
MPEG, and a Brobdingnagian library of CD-ROM titles. 


"NSTL can test our [multimedia] 
programs on very short notice and with 
quick turnaround. And they've 
uncovered problems that we didn't 
catch after our own inhouse testing. 

Their understanding of multimedia 
technolog}/ and the end-user market 
have helped us deliver stronger bug- 
free programs ." David Harmon, 
Manager of Technology and 
Development Support, Dis¬ 
covery Channel Multimedia. 

Now it's your turn ... 

Build customer confidence. Sharpen your 
competitive edge. Let customers know that your 
products have passed rigorous, independent tests 
that verify their "as advertised" compatibility and 
functionality. 

CALL 1 - 800 - 220 -NSTL to request 
our brochure or a proposal detailing the scope , pricing; 
and scheduling of confidential product testing services , 
and/or to arrange a tour of our labo ratories B 

Do it right now and we'll send you 
a FREE copy of the PC Digest issue 
on multimedia notebooks. 

No risk. No obligation. 





NATIONAL SOFTWARE TESTING LABORATORIES 


A Unit of Datapro Information Services Group 
A Division of The McGraw-Hill Companies 

625 Ridge Pike , Building D, Conshohocken, Pennsylvania 19428 610-941-9600 FAX: 610-941-9952 

e-mail info@nstl.com World Wide Web http://www.fistl.com 
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Chaos Manor 


Of Zip and Spam 


and NT 4.0 


DRM-624X took over G, H, 1, J, K, and L; 
and the parallel Zip drive took the lowest 
unused drive letter after L. 

The interesting thing about this is that 
several of the drive letters between F and 
L had been mapped to other network 
drives. Those network connections sim¬ 
ply vanished—except that their ghosts 
remained in the network setup, and boot- 
ing up with the DRM-624X turned off 
restored them. 

The bottom line here is that both par¬ 
allel and SCSI Zip drives work quite well. 
They read each other’s disks just fine. The 
parallel Zip drive installs simply and works 
unobtrusively, finding an unused drive let¬ 
ter for itself. 

The SCSI Zip drive installs easily if you 
already have SCSI devices; otherwise, you 
will have to install a SCSI card and drivers. 
This isn’t particularly difficult, but it’s cer¬ 
tainly harder than just connecting a cable 
to the printer port. The SCSI Zip drive is 
more aggressive and will certainly dis¬ 
place a CD-ROM drive if brought up with 
a cartridge in the drive, and it may even 
displace a hard disk partition. You are 


unlikely to prevent this no matter how 
hard you try. Otherwise, no damage is 
done. 

The SCSI drive is about three times as 
fast as the parallel drive and perhaps half 


as fast as your average hard drive. Either 
can be a good way to add storage capacity 
to your system. 1 particularly like the par¬ 
allel Zip drive as a backup-and-sneaker- 
net system, but, of course, unlike the SCSI 
Zip drive, you can’t use it with a Mac. The 
SCSI drive works well with both Macs and 
PCs. If you need storage space and a back¬ 
up system, either is pretty hard to beat. 
Recommended. 

Having said all that, I have to point out 
that I have for about a year had a Fujitsu 
DynaMO 230 magneto-optical (MO) sys¬ 
tem attached to a SCSI port on an ancient 
Cheetah 386. I’ve used it across an Ether¬ 
net, and it’s about as fast as the SCSI Zip 
drive. It has always been reliable. Nothing 


in the Fujitsu literature mentions using this 
on a Mac, but SCSI is SCSI, and I’d be aston¬ 
ished if you couldn’t connect the DynaMO 
230 to a Mac. What you won’t do is read 
the DynaMO cartridges on a parallel- 


port device. Still, the DynaMO 230 works. 
The drive and cartridges are smaller than 
the Iomega Zip drives and their cartridges, 
and each DynaMO cartridge holds a bit 
more than 200 MB compared to the Zip 
drive’s 100 MB. 


W e installed the beta version of NT 4.0 
on the Doubleshot 133, which had 
previously been running NT 3.51. At one 

time, it ran OS/2, and I had hoped that 
Merlin, the newest version of Warp, would 
be able to make use of the Doubleshot 
133’s dual processors, but IBM didn’t put 
that feature in Merlin. IBM is beta-testing 
SMP for Warp Server. For now, to run OS/2 
with symmetric multiprocessing (SMP), 


I had hoped that Merlin, the newest version of Warp, would be 
able to make use of the Doubleshot 133's dual processors. 
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Q: What does it take to deploy a 
superior client/server application? 

A: A SUPERIOR SERVER 


'with the most 
advanced client-side SDK on 
the market: c-tree® Plus at 
$895. 

• Complete “C” Source code 

• ROYALTY FREE (Client Side) 

• Multiple supported protocols 

• Fast, portable, reliable 

• Powerful features like 
transaction processing 

• Win95, NT, and 
Windows 3.1 ready 

_ __ c 

/AljLJ a strong, multi¬ 
platform, industrial-strength 
Server that supports. 

• File mirroring 

• Heterogeneous networking 

• Automatic disaster recovery 

• Multi-threaded design 

• Best price/performance 
available: from $445- $3745 


f A solid, 
economical, easily 
deployable product that fits 
your needs. 

• Portable 

• Scalable 

• Exceptional Performance 

• Flexible 

• Easy Server distribution 

• Convenient OEM terms 

FAIRCOM 


Heterogeneous TCP/IP Network 


FairCom Server^ 


You can't find a better client SDK with these features! 
Over sixteen years of proven reliability and performance. 
No one else supports over 30 platforms in this price range! 

c-tree Plus® 

• Complete C Source 

• Single/Multi User 

• Client/Server (optional) 

• Full ISAM functionality 

• No Royalties 

• Transaction Processing 

• Fixed/Variable Length Records 

• High Speed Data/Index Caching 

• Batch Operations 

• File Mirroring 

• Multiple Contexts 

• Unsurpassed Portability 


* Client/Server Model 

»Transaction Processing 

* Requires <2MB RAM 
»Online Backup 

* Disaster Recovery 

* Rollback - Forward 

► Anti-Deadlock Resolution 

* Client-side "C" Source 
» Multi-threading 

* Heterogeneous networking 

* File Mirroring 

► OEM/Source Available 


FOR YOUR NEXT PROJECT CALL FAIRCOM: YOU 
CANT FIND A BETTER HETEROGENEOUS 
CLIENT/SERVER SOLUTION! 

Also inquire about these FairCom products: 

d-tree™ r-tree® ODBC Driver 

FAIRCOM' 

CORPORATION 
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800 - 234-81 80 

U.S.A. 4006 W. Broadway - Columbia, MO 65203-0100 
phone (573) 445-6833 fax (573) 445-9698 
EUROPE Via Patriotic 6-24021 Albino (BG) - ITALY 
phone (035) 773-464 fax (035) 773-806 
JAPAN IKEDA Bldg. #3,4f-112-5, Komei-chou - Tsu-citv.MIE 514 Japan 
phone (0592) 29-7504 fax (0592) 24-9723 
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you are stuck with clunky OS/2 2.11. While 
I rather like OS/2 Warp Connect, and 1 
think I like Merlin, 1 refuse to go back 
and relearn version 2.11. 

Installation of NT 4.0 was really simple 
on the Doubleshor 133.1 haven’t yet tried 
installing it on a machine running Win¬ 
dows 3.1 or Win 95; I’m told that’s a bit 
more difficult, but nothing excessive. One 
thing, though: be sure you know the IRQ 
and port address settings for all your hard¬ 
ware. Unlike Win 95, NT doesn’t even try 
to be Plug and Play. On the other hand, it 
won’t change your settings for you once 
you have them the way you like. 

We haven’t done a lot of work with NT 
4.0, but what I’ve seen I like a lot. It’s much 
more like Win 95 than 3.11. In fact, you 
can use NT 4.0 quite a while before you 
notice it isn’t Win 95. It’s also faster. Al¬ 
though few current applications have 
threaded code able to take advantage of 
the Doubleshot 133’s dual processors, 
ordinary single-threaded jobs are still 
faster because NT 4.0 is able to trade off 
between processors, putting all the back¬ 
ground stuff like network and disk oper¬ 
ations, monitoring the uninterruptible 
power supply (UPS) status, etc., on one 
processor while the other runs your task. 

In practice, it’s not quite that simple. NT 
4.0 has a utility that shows a graph of pro¬ 
cessor-use history. There are two such 
graphs for a dual-processor system, and 
it’s interesting to watch how NT switches 
loads between processors as you load it 
down by networking to the server. 

There was a time when OS/2 was a tech¬ 
nically more elegant OS than NT, and OS/2 
Server was about the best server software 
around. I don’t think that is true any 
longer; IBM long ago lost the marketing 
edge and may now have lost the technical 
edge as well. NT 3.51 is very stable and 
makes for a good server system; while NT 
4.0, even in the beta version, is fast, easy to 
use, simple to install, and looks like Win¬ 
dows to most of your network. Moreover, 
IBM is rapidly adapting its server software 
to run just fine on NT systems. I f you have 
a large computer network system and the 
resources to manage it, you may have a 
need for OS/2; but NT 4.0 seems to be the 
NT for the rest of us. More when I know 
more, but my first impressions of NT 4.0 
are very positive. 

Meanwhile, the little Doubleshot 133 
remains the quietest system in the house. 
It’s very stable, and running NT 4.0, it may 
be the fastest networked system we have 

Circle 138 on Inquiry Card. 
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IT'S AMAZING HOW MANY 
COMPUTING EXPERTS PRACTICALLY LIVE 
AT THIS ADDRESS. 


With so many web sites popping up today it's hard to know which ones Net the best 
results. Especially it you re an advertiser looking to reach key Information Technology prospects. 

Fortunately the answer is close at hand. It's called The BYTE Site, and more computing 
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article published since 1993 through the BYTE Archive. Read all about the newest products and 
technologies in our Virtual Press Room. Share viewpoints with BYTE editors worldwide by or>site 
Email. Even download industry standard CPU test suites from our BYTE Marks benchmark service. 

With features like these, Its no wonder The BYTE Site logged nearly 150,000 visits this 
past January alone, and posted an overall repeat 
visit rate of 41%. Not surprisingly, its become 
equally popular among advertisers, Jiiats because 
The Byte Site offers such interactive marketing options as hot-linked ADAction buttons to showcase 
product information, catalog listings and data sheets. Plus our Virtual Press Room where users can 
access the latest press releases from your company. 

To learn more about The BYTE Site, call John Griffin, VP/Publisher at 603,924.2663. Or 
find him on The BYTE Site at http://www.bYte.com, You'll discover reaching computing influences 
worldwide is easy once you know where they live. 






A Dwistoti of The McGraw Hill Companies 


The Global Authority for Computing Technology. 























Chaos Manor 


Of Zip and Spam and NT 4.0 


here. Those dual processors really speed 
things up. Just now, it is the NT experi¬ 
mental machine, hut once I'm sure NT is 
stable, I think I'll put the Micropolis exter¬ 
nal 4-GB drive on the Doubleshoot 133 and 
make it the main Chaos Manor server. 


V LsioneeCs PaperPort Vx is a blooming 
little miracle. 

This is a gadget about 4 inches tall* 3 

inches deep, and a foot wide* It sits any¬ 
where you like and connects to a serial port 
with a normal cable* Once installed, you 
activate it by feeding it a sheet of paper* It 


reads your papers, one sheet at a time, into 
image files, one file per sheet. 

Installation was simpler I plugged the 
PaperPort Vx into the COM1 serial port, 
connected its power supply, and ran the 
installation program. The software seems 
to have scanned my system, because when 
it was done, the PaperPort “desktop” had 
icons for Microsoft Word and WinFax, as 
well as “printer,” Exchange, Erxcel, Word- 
Pad, and Paint. 

I fed in a printout of some e-mail I’d 
received on BIX* ThePaperPorrVx pulled 
it through and quickly made an image file 


of the document. Then 1 dragged the im¬ 
age onto the WinFax icon and sent it to my 
fax machine downstairs. It came out quite 
readable, as good as any fax comes out on 
my old thermal fax machine* 

Then I dragged rhe image onto the 
Microsoft Word icon* That automati¬ 
cally activated the OCR to produce a Word 
document* It made one mistake: the orig¬ 
inal said “pc*” The OCR read that as “pe. ” 
Fve also fooled around with other stuff. 
There are a bunch of settings to get dif¬ 
ferent qualities of OCR performance and 
image quality. IPs all quite intuitive, and 
now I've got electronic versions of some 
newspaper articles I've been saving, mean¬ 
ing J can find them by electronic search 
now. I think Til do a lot more of that. 

I had one major glitch. Once when 1 
fed in a sheet of paper, the electric fan blew 
it about as it emerged, and the program 
said the read had failed, although exami¬ 
nation of the document image didn't show 
any problems. After that, though, the 
PaperPort Vx wouldn't feed paper at all, 
and the software kept re! I ing me there was 
no PaperPort device on COM 1.1 even tried 
turning off the computer and bringing it 
back up, and still the Visioneer software 
insisted there was no PaperPort on COM I * 
Finally, I turned off the PaperPort itself 
by pulling its power cord* That worked: it 
processed the next sheet of paper I fed it 
just fine. Apparently that “reset” it* 
Visioneer also makes a keyboard with 
a PaperPort built into it, called the Paper- 
Port ix* It has a separate power supply, so 
presumably you can “reset” it the same as 
with the stand-alone version. Pm fairly 
picky about keyboards, so I haven't tried 
it yet, but I'll have one of the interns install 
it at his station. Pm sure it will work; my 
only question is whether I'd like the Paper- 
Port ix as a keyboard. More another time. 

Disk space keeps getting cheaper. You can 
put a lot of documents on a 100-MB Zip car¬ 
tridge; and that’s a lot of paper you don’t 
have to keep around. My son Richard uses 
a PaperPort to keep his paper files small, 
and it sounds like a good habit to get into. 
I expect HI be writing about this again. 


Won’ll have noted that my primary e- 
I mail address remains jerryp@bix 
.com* BIX began as the BYTE Information 

Exchange and was eventually sold by 
McGraw-Hill to Delphi, which was later 
bought by News Carp* Recently, a group 
of Delphi/BIX employees with some out¬ 
side backing bought both BIX and Delphi 


"Tough questions to ask about UPSs. 
And the answers you'll get if you ask... 



Aren't nil UPS warranties alike? 

No. Deltee offers the industry's longest, 
most comprehensive warranties 
including 5- and 10-year pro-rated 
warranties, $25,OD0 Load Protection, 
and a 60-Day No Questions Asked 
Customer Satisfaction Guarantee. 

Aren't all UPS batteries alike? 

Batteries, the most critical component of 
any UPS, are alike. Deltee is the only 
manufacturer to offer Advanced battery 
Management (ABM™) that uses a 
patented 3-stage charger to 
battery life* Exclusive circuitry also 
provides reliable advanced warning 
when batteries require service — so 
users are never left in the dark. 

What determines price/performance 
value? 

From PCs to mainframes, Deltee UPSs 
are, the price/performance leaders in 
the areas most important to users: 
reliability, ease-of-use, and customer 
support* Del tec's goal is to offer 
products with unique user benefits at 
very competitive prices. 


Call today for a FREE info kit: 

DP 1-800-DELTEC-1 


How important is a broad product Hue? 

Del tec's roots were established 
protecting critical mainframe applica¬ 
tions. We now bring those advanced 
features to micro UPSs with the most 
comprehensive product offering 
available and factory trained service 
engineers throughout the nation. 

Haw do you evaluate system reliability? 

After more than 25 years as a technol¬ 
ogy leader end-users, independent test 
labs, and leading computer manufac¬ 
turers alike have rated Deltee UPSs #1 
in this vital area. 



Why is power management software 


Protecting data is as important as 
safeguarding hardware. Del tec's power 
management software saves data 
throughout the network and ensures 
graceful shutdown during extended 
blackouts. LanSafe III and Fail Safe III 
packages are compatible with all major 
operating systems — and work with 
Deltec's, as well as other 
manufacturer's, UPSs. 


DELTEC 


Innovators in Power Protection for 25 Years 




e-mn I irTfD@tteltetpower.tom 
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Chaos Manor 


and are making a going concern of both. 

BIX isn’t for everyone. It’s small, and the 
interface is text-based and command-line- 
driven. It looks old and clunky. The appeal 
of BIX is the information density. BIX never 
exploded the way the Internet did, and as 
a consequence, there are intelligent tech¬ 
nical conversations and very little spam. 
When you ask a question on BIX, you get 
a reliable answer. 

My usual access to BIX is through a 
shareware program called Galahad. This 
is a Windows/Win 95 program that goes 
out to BIX, logs on, downloads all my 
e-mail and all the message traffic in the 
conferences I belong to, and then logs 
off, letting me deal with everything off-line 
with reasonable text editors. It’s one of the 
main reasons I stay with BIX. 

The main problem with Galahad has 
been using it on multiple machines. Gala- 
had keeps all kinds of reference files, 
archives, and databases, and transferring 
all that when I want to use a different ma¬ 
chine is a major pain. Then, just today, on 
BIX, BYTE technical editor Russell Kay sug¬ 
gested the solution: put Galahad—pro¬ 


gram, logs, files, and all—on a Zip car¬ 
tridge. Carry the Iomega parallel Zip drive 
in checked luggage—a good idea for a 
backup system since I do a lot of work on 
the road—and access BIX that way. When 
I get back home, I attach the Zip drive to 
the parallel port of the system I’m using. 

I haven’t tried this, but I will. I’ll prob¬ 
ably go even further: since I have five Inter¬ 
net accounts and three e-mail boxes, I’ll 
put all that Internet stuff on a Zip car¬ 
tridge. Working out a backup system 
shouldn’t be too difficult. Yet one more use 
for the parallel Zip drive. 

Meanwhile, BYTE readers weary of the 
bickering and nonsense in much of the 
Internet might think about BIX, where all 
conferences are moderated and most of 
the participants really do know what 
they’re talking about. 


wo vital books for computer pros: The 
Hard Disk Data Base and The BIOS 
Companion , both by Phil Crouchcr, and 

both exactly what their titles imply. If you 
work with odd computers, particularly 
older ones, these are invaluable: page after 


page of technical data, all in one place. 

The game of the month is the Strategic 
Studies Group’s The Complete Carriers at 
War. All the older Carriers at War games 
and construction tools, plus new scenar¬ 
ios, including the North Atlantic and 
Mediterranean. Suppose the Germans had 
gotten control of the entire French navy: 
could the British have beaten the combi¬ 
nation ? Plus the entire Pacific carrier war. 
Lots of realism and no arcade action. 

The CD-ROM of the month is The 1996 
Grolier Multimedia Encyclopedia. It’s 
well balanced between details and brevity. 
Philip Jose Farmer defined a dullard as a 
person who can go to the encyclopedia, 
look up one item, read it, and close the 
book. It’s fun to browse Grolier. 

The book of the month is by Cicely 
Veronica Wedgwood, The Thirty Years War 
(Routledge). I thought I knew all I wanted 
to about the Defenestration of Prague, 
Friedrich the Winter King, Father Tilly, 
Cardinal Richelieu and Father Joseph “the 
gray eminence,” and Wallenstein, but once 
I opened this wonderful book, I found a 
wealth of details more fascinating than any 





PHONE: 619-752-5200 FAX: 619-752-5222 


Imagine if you could take all of your forms-based data 
and instantly send it to your database— no manual data 
entry; no delays. Stop imagining and do it today with 
'WASform, the most accurate and affordable forms 
processing software available. 

TELE/orw has the power, speed and accuracy' you 
need to automatically collect data from scanned or faxed- 
in forms. Using familiar communications—paper and 
pen, fax machines and modems—TEEF/orm reads 
hand-printed, typed and filled-in data. 


READS MACHINE 
PRINT TEXT (OCR) 

READS HAND PRINT 
TEXT (ICR) 


READS OPTICAL 
MARK RECOGNITION 
ENTRIES (OMR) 

READS BARCODES 


Automated 
Data Entry. 


Accuracy 
From a to z. 


'£3 
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Cardiff ^Software 


Eliminating data entry means your staff will be free 
for more productive activities. Having data entered 
in seconds means increased productivity— you'll 
work smarter, capture more data, faster and 
with less effort 

Thousands of companies use JVAXform to 
make their businesses more efficient. Join them by 
calling 800-659-8755 today. 

For more information, visit Cardiff Software's 
Web site: http:w , w , w.cardiffsw.com. 


REGISTRATION FORMS, 

SALES ORDERS, CLAIMS, 
TIME CARDS, SURVEYS 
AND MORE. 
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novel Part of Hitler's popularity came from 
his promise to upset the Peace of West¬ 
phalia that ended the Thirty Years War* 
The computer book of the month is by 
Gary Frerking, Nathan Wallace, and 
Wayne Niddery, Borland Delphi How-To 
(The Waite Group). I’ve neglected Bor¬ 
land Delphi in my language discussions* 


and I shouldn't: it's a practical language 
every bit as useful as Visual Basic, and, 
being rooted in Pascal, it has a more logi¬ 
cal structure. The book teaches through 
examples and includes a CD-ROM with 
hundreds of subroutines that are useful 
in themselves as well as worth studying. 

A computer book f overlooked when it 


first came out is Susan A. Kitchens 5 The 
KPT Bryce Book (Addison-Wesley). Bryce 
is the land scape-gen era tor software por¬ 
tion of the Kai 5 s Power Tools series; Kai 5 s 
Power Tools are one of the reasons Mac 
computers are so much fun. Kitchens starts 
with basics and explains how to build 
structures, from castles to planets, with 
examples, including the inevitable CD- 
ROM of routines and pictures. If you use 
a Mac, you'll like this. 

As usual, Tve written more than will 
appear in the magazine. You can find it on 
BYTE's Web site. You might also want to 
check out http://www.earthiink.net 
/discontinuity, where John C. Dvorak and 
I argue critical issues. ES 


Jerry Pournelie is a science fiction writer and 
BYTE's senior contributing editor* You can write 
toJerry do BYTE, One Phoenix Milt Lane, Peter¬ 
borough, NH 03458. Please include a self- 
addressed, stamped envelope and put your 
address on the letter as well as on the envelope. 
Due to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also contact 
him on the Internet or BIX at jerryp@bix.com. 


PRODUCT INFORMATION 


The Complete Carriers 
at War $69.95 
Strategic Studies Group 
Pensacola. FL 
(904)469-9880 
fax: (904) 469-8885 
Circle 977 on Inquiry Card. 

Cyrix Gx8G-Pl 66 $3939: 
without monitor, $3389 
Cyrix Carp, 

Richardson, TX 
(800)340-7501 
(214)968-8388 
fax: (BOO) 340-7532 
h ftp ://w w w. cy rix.com 
Grde978 on Inquiry Card, 

Doubles hot 133 (with OS/2 
SMP 2.11) or Landmarq Pi 33 


VPM Doubleshot (with 
Windows NT) $2599 
Diamond Flower, Inc, 
Sacramento, CA 
(BOO)808-4334 
(916)568-1234 
fax: (916) 568-1233 
http:// w w w. dfi usa. com 
Circle 979 Dn inquiry Card. 

The 1996 Gralier Multimedia 
Encyclopedia $59.99 
Grolicr Interactive, Inc* 

Danbury, CT 
(800)285-4534 
(203) 797-3530 
fax: (203)797-3130 
http ://w w w.g ro I ier.co m 
Circle 980 on Inquiry Card. 


PaperPortVx about $299 
PaperPortix about$349 
Visioneer. Inc. 

Palo Alto, CA 
(800} 787-7007 
(415)812-6400 
fax: (800) 505-01 75 
or (415) 855-9750 
h ttp:// w w w.vlsmncc r, com 
Circle 981 on Inquiry Card. 

Zip 100-MB Removable Disk 
Drive SCSI or parallel version, 
$199.95 
Iomega Corp. 

Roy. UT 

(800) 697-8833 

(801) 778-1000 
fax:(601)778-5763 
htt p:// ww w.iomega .co m 
Circle 982 on Inquiry Card. 
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BUYER’S 

GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mail Order 

Top mail-order vendors offer the 
latest hardware and software products at 
the best prices. Page 170 


Hardware/Software 

Showcase 


Your full-color guide to in-demand 
hardware and software products, catego¬ 
rized for quick access. Page 187 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
by subject so you can easily locate 
the right product. Page 196 
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COMPUTER DISCOUNT WAREHOUSE 



Jaz™drive 

The unlimited 
paraonal hard drive 

Simply plug Iomega** Jax drive into a SCSI port and you have a second 
hard drive with a full gigabyte of capacity instantly. Unlimited storage 
space is yours by simply adding disks as needed. 

♦ 12ms average seek tune, up to 6.6MB per second sustained transfer 
rate ♦ Burst transfer rate: lOMB/sec ♦ Buffer size: 256KB rend/write 

♦ Interface: Fast SCSI-2 ♦ 1-year limited warranty 

Internal. _ $399 00 CDW 62710 

External. _ $ 499 “ CDW 58389 

1GB Jaz disk PC. .. $124" CDW 62711 

Fret New Up-to-Dute pernonul organiser •uflware on CD when you register your new Iomega 
Zip, Jar or Ditto drive Offer fulfilled no manufacturer coupon Offer uu ltd R/1/9*1/31/97. 


WHY 
PAY 
RETAIL? 

CD)N Sells 
For LessY " 


TravelMate 
6020 and 6030 

Setting the standard in high 
performance and flexibility 



♦ 120MHz (TM6020) or 133MHz (TM6030) Intel Pentium* 
processor ♦ SMB (TM6020) or 16MB (TM6030) RAM 
standard ♦ 1.08GB (TM6020) or 1.35GB (TM6030) hard 
drive ♦ Optional integrated 6X CD-ROM drive ♦ 11.3" 
(TM6020) or 12.1" (TM6030) TFT active-matrix SVGA color 
display ♦ 28.8K bps modem 

TM6020 $4041 95 CDW 70835 

TM6030 $ 4806 ” CDW 70837 

The Intel Inside" Istgo and Pentium * are Registered 
Trademark* of Inlei Corporation 


(Jgjj) 

pentium 


HARDWARE, SOFTWARE & PERIPHERALS APRICES 




Adobe PageMaker V6.0 WIN 3.5/CD ... 646.71 

Adobe PageMaker V 6 0 WIN upg 3.5/CO.. 13*91 

Adobe Photoshop V3.0 5 WIN 3 5/CO. 645 78 

Adobe Photoshop V3.0.5 WIN upg_ 1*9.65 

Arcada Backup lor Wndows 95- M M 

Caere OmniPage Pro V7.0 W1N95 vers upg_ 113.65 

Corel WordPerfect SuTte V7.0 WIN95 CO_ *41 34 

Corel WordPerfect Suite V/0 WN95 upg 3SCD. 163.70 

Corel WordPerfect Suite V7.0 WIN9S upg CD. M.15 

Corel WordPerfect Suite WIN 3.5/CO. 274 38 

Corel WordPerfect Suite WIN CD..-.. *41.54 

Corel WordPerfect Suite WIN upg 3 5/CD . 133.70 

Corel WordPerfect Suite WIN upg CO- —.•1-77 

CorelDRAW! V 6 0 W1N95 CD____ 4*4.37 

Qataslomi Prooomm Plus V2.01 DOS-- 68.01 

Datastomi Prooomm Plus V3 0 WIN95/WIN 121.77 
Datastorm Prooomm Plus V3.0 W1N96WIN CO 1*1.17 

Datastorm Prooomm Pits V3.0 WffilSS'WW upg. 18 01 

Delnna WinFAX PRO V7 0 WIN95_ 77.31 


NetWare 4.1 


Artisoft 

LANtastic V7.0 


5-user CD . 

10-user CD .. 

115.10 
_ 1*19.11 

25-usor CD . . .. 

2391.71 

50-user CD ..-.-... 

3231 2S 

100-user CD... 

4509 48 

NetWare 3.12 

5-usor 3 5* . 

199.03 

tn^,«^r 3 *»• 

.. 1574 17 

S5* . 

. 2325.21 

50-user 3.5". .... 

3231.25 


1 user comp upg CD... „„*7.86 

10 -user comp upg CD-.......—.... 282.81 


EPSON" 

PholoPC digital camera_...._...... 499.00 

ActionScannlng System II- 498.27 

ES1000C color scanner. 5389* 

ES1200C Pro color Bcanner.. 1184.01 


I shared port, isilimrted users 
4 shared ports, unkr “ ' 

32 shared ports, uni 


COMPAQ. 


_ I7.*1 

. 2*1.24 

1849.24 


ra 


Group Wise V4.1 

Mutt lingual cfeent/admn CO_ 

Single-user license __ 


NetoIHgont 10BT PCI conlroOer_ 1*3.50 

Neteibgent 1Q/100BTX PCI controller .. 188.08 

NoteOigent 2000 8 port 10BT repealer- 444.30 

Netetligent 2000 16-port 108T repeater. 41*.7* 


...471.78 

_ NJ1 

487.29 


intel. 


GoldMine V3.0 WIN95 

119 82 

Hein Hurricane V2.0 WIN9VW1N. 

_ 42.19 

Intuit OuickBooks V4.0 WIN 

_ 94.29 

Intuit Quicken V5.3 WIN 

. 41.71 

Lotus 1-2-3 V5.0 WIN. 

.. 191.48 

Lotus t-2-3 V5.0 WIN spec upg_ 

_ 98.16 

Lotus cc Mak Mobile V 6 0 WIN .. 

_ 1*9.00 

Lotus SmartSuito 96 WIN95 upg CO_ 

.. 154.7* 

Lotus SmartSuito V4 0 WIN upg 

McAfoe VmisScan V2.0 WIN95 . 

_ 134.7* 

... 44.23 

McAloe VrusScnn V2 2 DOS 

_ 45.93 


ManageW.se V2 0 


McAloe Vnj&Scan V2.2 WIN. 

Microsoft Access V2.0 WIN_ 

s V2.0WIN upg 


114.M 


Microsoft Encana Encyclopedia 1996 WIN CO. 44 94 

Microsoft Excel VS.O WIN con*) upg 114.94 

Microsoft Frontpage VI. 1 WIN9S.. 187.84 

Microsoft MS-DOS V 6.22 upg__ 3152 

Microsoft Office Pro V4.3 WIN CD w/Bkshelf. 538.24 

Micmson Olttce Professional V4.3 WIN bemse. 448.M 

Microsoft Office Professional V4 3 WIN upg. 384.26 

Microsoft Olltce Pro w/Aocess WIN95 upg - 314.80 

Microsoft Olltoo Prafesawnai W1N95_ *84.03 

Microsoft Ofttoe Pro WIN95 CD w/Bkshnll _ *39.03 

Microsoft Ofttoe Pro W1N95 upg CO WBkshetl 314.29 

Microsoft Office Std WIN95 . 449.14 

Microsoft Offioo Std WIN95 CO_ 448.89 

Microsoft Offioo Std WIN95 i*>g -. 228.97 

Microsoft Office Std WIN95 upg CD. 223.97 

Microsoft Office V42 WIN_ 444.01 

Microsoft Office V4 2 WIN license_ 342.08 

Microsoft Office V4.2 WIN upg_ 243.72 

Microsoft Plus! WIN95 


10-user CO . . . 

50-user CO 

875.62 

1582.58 

10 O-osor CD - ..... 

2442.32 

LAN Workplace V5.0 

Single-user CO 

149.45 

10-user CO 

1344.42 

100-user CD _ . . 

4678.57 

mm- . eg 

imcrvson 


BackOffice Server V2.0 
Version »ynnn . 

•44.74 

Cnmp upg rdl . 

1589 03 

TiiO w«ir<:inn f'11 

1158.91 

1 1 59 U 

70-chent hcense ____ 

Windows NT Server V3.51 

ServMiipgCn ...... 

3497.44 

42693 

Server CD. 

622.60 

Network Value Pack upg 

784.66 

Network Value Pack w/intomet Into Server 
Single-client license 

_169 15 

37 M 

20 -chenl license pack_ , . . 

: 8*8 *7 

Windows NT Server V49 

t Ipg * S-client license CO. 

879.94 

Upg « lO-dienl license CD .. 

503 25 


ElherExpress 16 10BT_ 193.10 

EtharExpnas 16 10 BT 5-peck.. .4*0.70 

EthorExpross 16 combo.. ,—.1*3-23 

ElherExpress 16 combo S^wck. _*4*.71 

ElherExpress PHO/IOrMbps ISA.... 00-23 


HP ScanJet 4P flatbed scanner..-- 448.04 

HP ScanJet 4C IVatbod scanner. 004.09 

HP ScanJet 4C document feeder_ -. 49&.07 

KODAK 

DC20 Digital Science Camera- *29.00 

0040 Digital Science Comoro........... 609.00 

DC50 Digital Science Camera... ..90990 

g 

MouseMan 99--- 

Cordless Moose-Man...„... 

TrackMan Marble-- 

TrackMan Live 1 cordless ponter.. 

PageScan color scanner---— 


...40.1? 

....*744 

. 76.98 

109 40 


UMAX 


ElherExpress PR0/100Mbps PC)... 


...119.11 


ElherExpress PHO/IOOktops EISA. 249.28 

EtherExpross PROftOOMbp* PCI Specie 119.34 

NetportExpress EL Ethernet.. 87*90 

TokonExpress PRO ISA LAN adapter. 942.73 

SBLm^syb- 

Combo Ether 16 LAN card... 


V v 

Paperport Vx scanner 
PaperPort ix s 


SIONftl 


Combo ElherPCI LAN card. ..79J* 

Combo PC/Ethomot card 10BT.. H*J* 

PC Card LANmodem 10BT- 339.88 


SMC 


ElherEZ coax ISA_ *183 

EtherEZ 106T ISA .. *2.03 

CftierEZ combo. 144.81 

EtherPower 106 T PCI... 117 31 

__ ...14841 

_ ia.*5 


wimst- 


Microsoft Plus! WIN95 CD 


44.18 


Microsoft Project V4.0 WIN___ _411.88 

Microsoft Publisher CO Deluxe WIN95 _ 44.29 

Microsoft Publisher V2.0 WIN_ 49.29 

Mora* VtauN Base Pro V40 WINKfWffiliNT CD.._44J.4* 
IWkk*M ax* tetc FteV40WN9&VW4NT van ipgCD 84.33 

Microsoft Visual Ce* Subscnpbon WIN95 . 447.93 

Microsoft Windows 96 .. 


Comp upg * 10-ctoent hcense CO 

Servo* ♦ 5-client license CD . ...... 

Server ♦ 10 -chent license CD_ ..BT. _ 14*8 73 

Single-client license upg- — 14.92 

Single-chant liconso . 84J9 

Microsoft SQL Server V 6 5 

Server ♦ 5-dieni license CO- 1**5 23 

Soever ♦ lOdtont bcensw CO... 1741.33 

Server ♦ 25-cirent hcense CO_ SS5S.OT 

5-client license_____ 

20 client hcense 


Jumbo 350 350MB TBU xitemal_ 19-74 

Jumbo 1400 1 3GB TBU xitemal . 221.87 

Trakker 350MB IBU parallel___ 1*9 17 

TIOOOE 600MB TBU parafel_____ 1*9.** 


Mag InnoviBKK) DX1595 PnP 15* 59mm.. 389.8* 

Mag Innovtsion DX1795 PnP 17* 26mm _ *12.61 

Mag Innovtsion DX15T 15' 26mm. „..344.49 

Mag Irmovtsion DX17T 17* 26mm.. 718.47 

Mag Innovision MXP17F 17* .26mm. 713.22 

Mag InnovtsKin MX21F 21* 28mm. „.14«4.2S 

Magnavox CM2099 14* 28mm.. 282.29 

Magnavox CM2015 15* 20mm .. 329 19 

Magnavox CM121S 15* 28mm . „„...342.*0 

Magnavox CM4018 17* 28mm __ 849-*0 

Magnavox 20CM64 20* 31mm . W4.fi 

NEC C4O0 14* 28mm....-. 8*4.75 

NEC XVI 5» 15* 28mm 473.13 

NEC MSOO 15* 25mm. S24.24 

NEC XV17-f 1 r 28mm.. 799.94 

NEC XF.21 2V ? 8 mm_ 1879.4* 

NEC XP21 21* 28mm.-.—. 1M3.87 


JSS 


Iomega 


Zip drive 100MB poratol.. 199.00 

Zip dmm 100MBSCSI . .-... 1*9 00 

Dffio Easy 800MB Trevan internal.. 119.00 

Oifto Easy 000MB Travsirt oxlemal .. 149 00 

Jar drive 1GB internal SCSI-2--- 8*9.00 

Jaz drive IGB external SCSI-2.... 498 00 

Jaz drive 1GB cartridge--- 1*4.00 


Samsung 17GU 17* .28mm... 

Samsung 17GLsi 17" 26mm.. 

Sony Multiscan l5sx 15* PnP 25mm__ 398.88 

Sony Mulhscan ISsfll 15* PnP 25mm....--— .472.90 

Sony Multiscan I7rill 17* PnP 25mm.. 778.48 

Sony Multnscan 17sell 17" PnP 25mm . 978.41 

Sony Mtilhscan 20 s.fll 20’ PnP 30mm. 1635.53 

ViewSontc 15GS IS* 27mm____ *97.72 

ViewSonic 17GS IT 27mm —.... 616.79 

VtowSonc G810 21" 25mm____ 1464.55 

VWwSorac P810 21" ,25mm .-. 1664.26 

ViewSonic P815 21* 25mm... 1663.54 

ViowSonto PTB10 21* 30mm . 1591.52 


Mtorosoft Windows 96 upg . 

Mtorosoft Windows 96 upg CD 
Microsoft Windows V3.11 
Microsoft Word V 6 0 WIN upg 
Mcrosoft Works V3.0 WIN 
Mtorosoft Works V 


...M.77 

.94.77 

njm 

114.96 

. 46.18 

.45.15 


SMS Server upg CD.-. M.1S 

Single-client license____ _.48.14 

20 -cUent hcense_____ 71994 

359.5* 

55.17 


fair 


Quark QuarkXPress V3 32 WIN .. 59959 

Quarterdeck QEMM V8.0 WIN95/W1N_ *2.16 

Symantec ACT! V2.0 WIN_ 171.24 

Symantec Norton AntlWus V3 0 DOS/WIN_ 49.20 

Symantec Norton AntiVmis WIN95... 72.14 

Symantec Norton AntiVkus WIN95 trade-up. 33 75 

Symantec Norton NT Toots V1.0 WIN NT CD-. 45.00 

Symantec Norton Utilities VB 0 DOS/WIN_ 112.53 

Symantec Norton Utilities WIN95- 11615 

Symantec Norton Utilities WIN95 trade-up.— *7 24 

Symantec pcANYWHERE V2 0 WIN . 119.21 

Symantec pcANYWHERE V5.0 DOS _ 12117 

Symantec pcANYWHERE V7 5 WIN95^IT upg 81 79 
Symantec pcANYWHERE32 V7.5 WIN95/NT .151.24 

Symantec WinFAX PRO V4 0 WIN.. 79.14 

Vent ana Netscape Navigator V2.0 WIN__ 4 JW 

Vrsio Technical V4 1 WIN95/WIN/NT.. 259.78 

Van V4.0 WIN 3.5/CO ...- 152 M 


20-cUent license pack... *91-49 

Microsoft Exchange Server V4.0 

Server + 5-cbent license CO—___ M» 76 

Server ♦ 10 -clieni license CD- 1*14-21 

Server ♦ 25-cftem license CD. 1*99.72 


3C900 EtherUnk XL PQ 1O0T _ 112.24 

3C900 EthorLxik XL PCI 10BT 5 pock. 514 50 

3C900 Ethernet XL PCI combo — _ 182.85 

3C900 Effinrnet XL PQ combo 5-pacfc. 697.10 

3C905 Fast EtherUnk XL PCI 10/100BT. 187.01 

3C905 Fast EtherUnk XL PCI 10/tOOBT 5-pack . 80*.67 

SupcrSlack It Hub 12-port 10BT.... *11 84 

SuporStack II Hub 24-porl 10BT.. 171.76 

SuperSlack It Hub 12-port 1006T _ 16*9.99 

SuperStack II Hub 48 port 100BT . 5976 64 

SuperSlack II Switch 1000 12-port Enel. 2411 73 

SuporStack II Switch 1000 24-port Enel 3117.21 

SuperSlack II Hub TR 12-port_ 11*2.51 

SuperSlack II Switch 2000 TR 12-port_ r, “ *’ 


Bay Networks 

BayStack 12-port hub 10BT 592.16 

BayStack 24-pon hub 10BT_ 16*3.70 

BayStack 1 ? port hub 100HTX. _1**5.81 


10XTREME 10X COR intorrvU . 

RCO Expkirer ?X COR recorder inlema). 
RCD 5040 2X COR recorder intemal .. 
RCO 5040 ?X COR recorder oxlemal . 
Vertex 2 6 GB optical hard drive irkemaJ 
Vertex 2 6 GB Optra! hard drive external 


..***.71 

_ 7901 

_ *41.20 

__ *42.73 

_ 1811.41 

_ 181497 


•[SyQuest 


E7135 135MB IDE (ntornM_ 119.23 

EZ135 135MB SCSI external.. 119.23 

EZ135 135MB external .—.. 119.23 

EZ135 135MB cartridge. 19 45 

EZFIyer 230MB SCSI external 291.47 

E/Hyer 230MB external....—. -1*1-47 

EZFIyer 230MB cartridge__ *K47 



CREATIVE 


Sound Blaster 16/3D Value PnP. 

. 94.43 

Blaster CD 8 X internal . . . . 

139.45 

Sound Blaster 32 PnP 

154.30 

Sound Blaster AWE 32 PnP . 

Sound Blaster Discovery CD 8 X. 

Sound nieater Performmee 8 X—.. 

2*2.43 
253 72 
. 319.87 

AOS TV SupGfBcan 2 PC to TV convertor 

292.20 

Connectix QuickCam lor Windows.. 

.»a os 


intel 


Connectix Color QuckCam lor Windows 

EXP COS-621 portable 6 X CD-ROM kit._. -171.29 

EXP 8 X CO w/gamo port PCMCIA . 7*3.30 

EXP 8 X CO w/sound module PCMCIA. 358 51 

Micrasoiuttons 4X CD parallel .. 219.67 

MKrosolutions 6 X CD parallel .. 260 73 

Microsoiutions 6 X CD w/sound parallel .. 358 58 

MKTOsokitrons 8 X CD parallel.. Ml.** 

Mroolta Snappy video sM capture. 1*1-9* 

NEC 4x4 4X CD 4-disc changer intemal. 99-80 

NEC 4Xc 4X CD 7-disc chargor external. 342 15 

NEC 6 X 16 XCO - 


Intel OverDrive DX4/75. 142.12 

Intel OverDrive DX4/100_ 171.74 

Intel OverDrive Ponlium 63MHz. 1*49* 

Intel OverDrive Itenlium B3MHz.. 1*9.27 

lrta OverDrive Poreum 120h33MHr ipg kx SB0.566 253.45 

Intel OverDrive Pentium 1 ?SMHz upg lor 5/75 . 259.24 

Intel OverDrive Pentium 150MHz upg for 5/90. 319.29 

Intel OverDrive Ponlium 166MHz upg lor 5/100. 454.23 


NEC 6Xc 6X CD oxlemal. 335.65 

NEC 8V 8X CD intemal IDE—... 153 71 

NEC 8 X 1 BX CD intemal SCSI-2. 341.76 

NEC 8Xe 8X CD oxlemal SCSI 2 . 449.51 

Panasonic portable 4X CO SCSI.. 399 00 

Sony portable 4X CD Discmante. 847 .46 

SunMoonStar 6X CD portable . 189.37 

SunMoonStar 8X CO internal IDE/ATAPI. 161.12 

SunMoonStar 8X CD portable .. *7194 



NASDAQ 

BUY WITH CONFIDENCE 
CDW* IS A NASDAQ 
TRADED COMPANY 

TICKER SYMBOL CDWC 
D & B rated 5A1 
Duns 10-762-7952 



CDW" TELEPHONE 
HOURS 


Mondoy-Enday 7am-3pm CST 
Samdery 9Bnv5pm CST 


MondayFriday 8anv9pm CST 
Sateinkiy Swtvopm CST 


If you find a better price, 
call CDW® before you buy 
Fax: 847-465-6800 
Sales: 800-959-4239 (ream 


Byte i8oq io/96 Computer Centers, Inc. • 1020 E. Lake Cook Road • Buffalo Grove. IL 60089 















































































































































































































































































































Optra R+ 

Affordable* 1200 dpi 
desktop laser printer / 

• 300 or 600 dpi, with PQET, 

16 ppm print speed * True 
12U0 x 1200 dpi, 6 ppm print 
speed ♦ 4MB BAM standard, 
upgradeable to 64MB ♦ 25MIJz 
AMD 2<MKUl CPU ♦Enhanced 
PtL* 6 1 PostScript" Level 2 
emulations ♦ 1-yeor LexExpress Warranty 

Optra r+. $1253- 



COW 6S073 


Optra Rt+ ,.... 


$1481" 


COW 69074 


WHY 
SETTLE 
FOR LESS? 

CDW* 
SERVICES YOU 
BETTER " 1 


Novell* GimipWfise'' Vtl is a fully- 

intiKniluil iHimi], ciUuoduriUd, |Q3 iIV^, 

inched ulinp and tunic maiuiRemeiit I' ( 11 ()U P 
applkuliun. Nsrw you can (tend mea- 

snftas, schedule meelinflS, and rtsMjyn und Lmck vital tasks 
acrose an entire anterpnaa - mcludiup WAN awngurktioite 
and. iJ inwiniil in' mr-ssngin# ayatoma. 

Win/Mac/DOS ciient/DOS admin. .. ,5471 ^ 

1 add'I license .... . $93 91 

5 add'l licenses. ..$487“ 

25 add'I licenses. $1964“ CDW 62358 


CD r CARRIES OVER 20,000 PRODUCTS. If YOU DON'T SEE 11 


m**i;Al'k±LLM 

TOSHIBA 


100CS S75 awe 500Ma ItU* dual. 7 

110CS 5/100 SMB 810MB 11.T du B l. 1839.75 

11 OCT 5/100 8MD 810MB 11 3' Bctwo. .24*9,07 

410CS &B0 GMH 772M« 11Ami ... 2&T8JH 

410CQT MO rtMB 772MB 114* active 4X CD JGW9-0O 
420CDS S/100 8MB S10MB US' dual 6X CD. JW** 3* 
420CDT 5/100 8MB 14SGfi 11.3* active 6* CDl3*L2S 
PoftHU Natetnoki 

SOOCS 5/120 IGMbT^GB 12.1* dual. _.MB7.5fi 

5Q0CDTS120 18MB 1 36GB 12 T active fiX CD _«II. M 

01 OCT MO SMB 720MB 9.F active. 

BSOCT 5/133 16MB 1 20G0 114" iwIM. «3*-1* 

Tocni iNorlvbaobii 

7D0CS 5/126 SMB 1 2GB 11.3T dual ._ ...MW.52 

72QCDT 5/133 IfiMft 1,2GB l Z.T active GX CD5388 11 
730CDT S/t50 lfiMti 201112,1* active OX CD S80S.51 

>451" 


Jto a rn bmb 500 MB id a* dual ... 18T9.47 

J20 5/too SMB 540MB 11.3* dual.. 1TM.S7 

J3£> S/tOO SMR 8O0MB 1CU* dual. ?MM6 

J30 VI oq 0MH SOOMH 10 4'active .. JtOMB 

J50 S/133 SMB SOOMB 10.4* aclivs _ ,3878.16 

PaOVlDOSMBODOMfi 11,3* Aml4XCD . .. 39*9.49 

P30 5/100 CWO i 2GD 114* dual 4X CO _ .1161.37 

P4G 5/120 IGMB 1G0 11.3* active 6X CD 

P40 5/120 16MB 2 1GB 11 3* net™ 6X CD. 3749,58 

P5G 5/133 SMB SOOMB T1.3' actwo 4X CD. 3*21.72 

PM 5/133 SMB I 2GB 11 3' KltofQ 4X CD. 431*.II 

P50 5/133 24M0 IG8 12.1" active 8X CD. 4317.73 

P50 5/133 24MB 2. IQB 12.1* active OX CD..__467I.8& 
Advantage? LMestyle Klnd-lowera 

0312 vi 00 iem 2 5 Gb ex co.™. m« w 

9310 5/160 24MB 2.5GB SX CO.. 3361.84 

0315 VIBB 32MB 2 50fi 0K CO. 2833.84 

9910 5/200 32MB 3GB SX CD. „ u inijM 

Adv-vnlogol 9300 Serin Minl-towera 

0304 5/133 24MB 1 6GB 0* CO ... 1008.53 

goes 5/160 24MB 2 5GB SX CD. 

9314 5/200 24MB 4G0 6X CD. 1*3314 

LC 5100 5/100 SMH OSOMB 0 ^!! 1 "__ ^l«T « 

LC 5100 5/100 16MB 140B.._„_ 1416.56 

LC 5133 5/133 SMS 630MB..... 1293.52 

IX 5133 5/133 IGMB 1 2GB.. _1H*.TI 

X 51G6 5/166 16MB 14QB_ ,„t**3.27 

MS 5100 5/100 16MH 1 2GB. 1695-W 

MS 5100 5/100 16MB 2.1GB. T77S.70 

MSSt33 5/133 16MB 14QB... 177S70 

MS 5133 5/133 t0M0 2.1GB. 181643 

MS 5166 5/168 16MB 2.1GB. 2SI4.II 

MS-T 51 DO 5/100 16MB* I ,2gJiT!_ \ 711-38 

M5-T 5100 5/100 16MB 2.1GB ___ JHT.il 

MS-T 6133 5/133 16MB 1.2GB... 

MS-T 5133 5/133 16TO 2.1GB... .,1*11.21 


366ED 6/100 BMB 540MB 10.4" dual 4X CD. 16*9.89 

385X 5/100 SMB SI 0MB t0.4* duM..._^,^._T*M.m 

36&X &100 SMB 610MB 10.4* active. 234I.Q& 

35SXD 5/IOtJ 0MR 010MB 10.4* dual 4X CD. 2258 15 

386XD 5/120 SMB 1GB 11.3* dual 4X CD_ 24M.M 

366X0 6/120 SMB 1GB 10 4* Adlve 4X CD. 2*47-15 

SflO 5/10C1 0MB 810MB 11.3* dual . .._...2*7*.84 

560 5/120 SMB 810MB 12.1* active . _JT«-7* 

550 3/133 BMB 1GB 12.1* active.. 4195-15 

7S0E 5/120 8MB SI 0MB 12.1* adlw__ «*7J4 

760E 5/120 BMB I 2GB I2.1*ac1we . .. 4427-71 

70OE 5/133 16M« 1 O0GO 12. V adrve. _._5M7.I6 

760ED S/133 ISMS 12GB 12 1* active 4X CD M84.9lf 

7S0EL 5/100 SMB 01DMB 1 1.0* duel-. S25I.44 

760EI.D 5/100 SMS 010MB 12.1* active 4X CD 4499.78 

760EL 5/120 SMB 810MB 11 3* dual-.. H88-8I 

70OEL 5/120 BMB 1.08GB 12,1* active... .4391.14 

780EL 5/133 ISMS 1,08GB 12.1* active_ *4*7.32 

Apliva Serin OnMopa 

C33 5/133 16MB l ,0GB SX CD... 189I.90 

C65 5/1W 10MB 2GB 0X CD. 2441.00 

C735/200 1GS« 2.5G0 SX CD... 


PC330 5/133 ISMS 1,2GB 3 taye ... 

PC330 5/133 10MB 1.6GB 3haya___ 

PC340 5/100 15MB I^QB 4 bays. 

PC340 5/133 10MB 1.2GB 4 bays . 

PC3S0 S100 15MB 1.2GB 5 bayB.-. 

PC360 5/133 16MB l.?GR 5 tttyS ... 

PC350 S/133 1SMB 1.6GB S bays.—. 

PC3S0 5M33 1 BMB 1 6 GB 5 tjaya 6 X CO 

PC350 5/186 10MB 1.6GB 5 beya_ 

PC700 Satin Msktops 

PC700 S/100 16MB 1 2GB 5 bays_ 

PC700 &/103 10 MB i.?GS 0 t*yt,„. 

PC7D0 &106 16MB 1.2GB 5 baya_ 


...1587.85 

,1548.15 

1775.70 


uaii for a free 
CDW 6 catalog 


COMPAQ. 

Armada Notebooks 

1120 5/100 8M8 S10MB 10.4' dual.. MM■« 

11 SOTS/tOO SMB010MB 10.*'aclrve . 22M.Q2 

4110 5/100 SMB 010MB 11.3* dual... 2481.17 

4 1100 5/100 SMB 810MB 11.3* dual__ 2I7S. 17 

4130 5/120 16MB I .O0C.H 11.3* (JUfll . 1073.47 

4120T5/120 16MB 1.0SGS 11.8* active. _„3744.52 

4130T S/133 16MB 1.06GS U 8* afliw.. .4*17.17 

IrTE HIM Sarins naU*KH}k* 

5000 5/75 SMS SI0MB 10.4" active__ 8M1.T7 

5100 VBO SMB 010MB 10,4‘ ectivq.... .48*2 97 

5100 5/90 SMB 810MB 10.4' acltiw 2X CD. ..4417,17 

5150 5/100 SMB fl 10MB 11.3* dual.. WTU7 

5200 5/120 SMlt 1,35GB 10.4 - ewSlVti . ......4ttl,57 

5250 5/120 16MB SI0MB 10.4* Bdive._,_ .4042 *7 

5280 5/120 16MB 1.3GB 11.3* «tiw... .J1H-S7 

5300 5/133 16MB 1.3GB 12.T BCtive. ^..J71T.I7 

5380 5/133 16MS 2 16GB 12.1* active. _*H*17 

D2000 Satin DnMuf» 

5100/830 5/100 8MB 630MB__ JTII-IO 

51DQ/1200 5/100 flM0 I.2CB..... 

5100/1200 5/100 16MB 1 2GB..... __15H,25 

5120/1200 5/120 QMS 1 2GB.. 14*1^0 

5120/1200 5/120 16MQ 1.2GB..-. lSM-90 

5133/1200 5/133 16M0 1.2GB—... WM 44 

5133/2500 5/133 1EMR 2.5QB _,..19H.44 

5160/1200 5/168 18M0 1.2QB. ... 1MUI 

5166/2500 5/166 16MS2 6GB.... 2168 68 

5200/2500 6/200 32M9 2.&QB. ,4760.58 

6180/120<VCD 6/100 16MS 1.2GB SX CD. 2M2.S8 

6200/2500/CD 6/2O0 16MS 2.5QB 0X CD.„„.„.i1*«-^ 
Onipm 4000 Serin Mlnl-lcwtrB 

5133/2500/CD 5/133 16MB 2.5GB UX CD. .2078,95 

516&2500CD 5/160 32MB 2.5GB 0X CD 84 

0?«V2500^0 &WOO 32MB 2 5GB 8X CO. 4408.18 

Deakpre 4000 Serin Desktops 

5120/1000 57120 IfiMB 1,08GB. J,JO 

5120/1620/LS S/120 16MB T.62GB_ 1*75.1* 

5103/1000 5/133 18MB 1.0BGS. . .. WM 88 

5133/1620 5/133 16MB 1,82GB_ 1*74.88 

G1B6/1620 5/166 10MB 1 52GB.... .31*8.35 

SlUteStalS 6/186 10MB 2.5GB. ^SlM* 

6180/1620/CDS 6/ISO 32MB 1.62GB. .4061.0* 

62Qtt/250WLS/eDS 32MB 2.5GB. W38-W 

Onkprv 4000 Sorias Mini-lowers 
5133/162 QAjSs7f 33 32MB I 62GB_ aiMlH 

Moa&ttafcos 5 / 10 s 3?w z^G8... w-M 

Deskprc 6000 Serws Desktops 

5166/lOfltWCDB 5/106 IGMB l OSGBSXdO. 244T K 

5166/1000/CDS 5/166 32MB 1,58GB 0X CD. I10T.S0 

5200/lOfl&'CDS S/200 32MB 1.08GB 0X CD.....4418.SS 
01Wl2l5OflC:DS 6/100 32MB 2 15GB SX CD , .4*14.78 

6200/2150/CDS 0/200 32MB 2.1SGB SX CD_ .49414,3* 

6HH/4aXVPDS 6/200 32MB 4 2GB PO-CD_ 4*41.71) 

Paekpro 6000 Serin Mini-towers 
5166/2150/CDB 5/166 32MB 2.15GB 0X CD . ,..»1* *S 
02OO/4OT(VPCS 8rt!00 32MB 4,2GB PD-CD „....4«t *0 

IMEC 


Canon' 


BJ30 monochromo ,30*-H MuWRASS 000 

BJG7Q __ 1*3.16 print/ccpy/fican/lE 

B-JC210- 14M0 MultiPASS C2S01 

BJC610 . . ,4H.W 

BJC41U0_ „,....M*,M 


■.jL'i'i l 1 i ii U'i 


EPSON' 


APSOOO+.. 


ni.ii 


...157.08 


DFX500D+-- 11M 4* Stylus 1 SflO - 

nrxeooo .. ,1*I3-1 i Stylus cokw 500 278.00 

FX870__ 18*.4& Slylue CoIdt II. 178 00 

FX 11 70.. 571.06 Co| W Its. ,1*8,74 

LOS70. 443.03 Stylus Pro color. 378,00 

LQ1070*- ..3*8. *0 Stylus Pro XL eafen 1 «*.« 

L02170,. mM 

HEWLETT* 

HP Dmusl 340i> 

HP D 

HP DestiJaE S20Cse color p 
H+i LWdMal S55C*a COlW p 
HP LaserJet 5Ppi 
HP CfliceJet mk r - 

up omceJei 


BitSUFtFR ISDM adotfot tnturnal . 

BltSURFB ISDN odapler odumal. 

BrtSLIHFR Pro ISDN lerrnlnpl adaptor... 

ModamSUHFFr V.34 28 8 irtiomal. 

ModemSURFR V.34 28.6 intemal 
ModemSUItl HV.M ll ■•►terr :,! 

OnllnCSJBFR V.34 20.0 infamal.. 

OnlineSDRffi V.34 20J0 a*tema!...._ 
VoiceSuHFR VJJ4 20.8 MMfnM.. 


. ,«3 87 I 

. 263,63 I 

. J45.9U I 

. 111.39 I 

. 111.30 | 

. 117.8 

. 132.49 I 

. 161 71 I 

.. 167.97 I 


IVRriiotics 



V.34 26 a inlamal wdPX 

V.34 20 0 tittomal Wflax.— . ^,^1H.» I 

Voice V.34 20.6 Internal wHast ____ I**. 19 | 

Voice V.34 30.0 ixtomti w/TdK.. _ 

Wnmodora V.34 28.8 mtemal wflax_ ,..114.93 I 

ISDN 12BK terminal adaptor^-... .....tlT.il I 


Lexmark. 


V34 28.8 internal w/fa*... 

V.34 2B.8 wrtamal wtfiu .. 

I'modem ISDN 1 V.34 famiKidein ir 
1-modem ISDN V.34 fi 


BATTERY & BACKUP 


...2400 
.. .7705 
...411.61 
. .179.32 


4038 10 Plus . 10*4.44 Optra N .. u ...._,.t»H.10 

Opira E_ 446,52 O^tra R+_ m ,.1753,62 

QfXra LX*. 1 Optra Rt+_ ^1**1 M 


OtgEVOA 


184 Tmbo._ JB*.M 

326 IliUx).. 117,81 

321 ,441.72 

Ml S9* . 3**8-H 

ML570... ■■.■■■■gj.H 

ML521_—.. . 


Ba*-UPS 01l»._—. 

Brick'Ll PS Pro 280 PNP 
Back-UPS Pro 420 PNP 
Back-UPS Pro 056 PNP 

&nan UPS 700. 

Smerl-UPS 1600 
Smart-UPS 1400 



2400 5/100 0MB SI0MB 11.3" dual __._.^1M8.Q0 
2400CD 5/1W 16MB 1 GB 1 1.3* duel OX CD 

4200 SiMOO 0MB 010MB 10.4* adlivB. 

4230 5/133 0MB 1GB 10.4* adivo 6 X CD M 

4650H ^BO SMB aiOMB 10.4* Hctive . «ta,0O 

4OB0H 5/120 8MB 1GB t0.4 - kXwb,. _ HtU.OO 

fiOOOH 5/100 tOMH 1 00GB 11,3* attwo 6 X CD 5988,00 
6030H 5/133 I 6 MB 1.3SGA 12.1* active 0 X CD498B.O0 
0030X5/133 16MB 1 44GB 12 T Rvtftrn OX CD 5388, W 


^TfeXAS 

iNbTT'UJM ENTS 


mlsso. 

ML591 

__ .44S.T1 

605.67 

Okjoane 4w 

WH 

aSX .. . . 

. !.!3»,b* 

OL610aiPS. 

__. 693,66 

QL01PE 

755.42 

TLxas 

Instruments 

miciiQLBBBr SOD. 

. .685.86 

nacreLiteer Phj/D______ 

. imM 


058. U 


HARD DRIVES & CONTROLLERS 

cSF Seagate 

631 MB Ftat-ATA...... 

_ 185,M 

1 OaGB FaU ATA2... 

. *61.84 

1,00GB FttSl SCSI-2... 

mu 

2.1GB Feat ATA 2... 

2 MOB Fati SC&-? U . 

__ HlJt 

. .,.738.8* 

2 1400 F/W RTRi.? 

788 87 

4J29G8 Fasl SCSLg^^.„.„.. 

. :„***,« 

9GB F«(>l SCSI-2 

1W.49 

3QE VnESTEFN OGTTAL 


Caviar 853MB EIDE . 

Caviar 1.2GB EIDE.„ 

__ in, is 

.SSS-57 

Caviar 1 &2GB EIDE..... ^ 

CaviBr 2.1GB EJDE-2. 

Cevle. 2 6GB EIDE ?.. 

... ...318-11 

_ m.H 

. 3M-W 




BC25Q... 

.. u.n 

BC PERS 420... 

nr oru«j Jinn. 

__ .,13b,49 

Efliu* rtnoi 3MJU'... ... 

BC PRO 566. 

. 1*1 41 

BC PRO 675 .... . 

313-34 

BC PRO 8*0. 

. 275.16 

BC PRO 1050.. 

isotar 4 ouikri . 

. 30*,» 

33.99 

laobar 6 outlet. 

. 4*71 

OmntSmort 280 PNP__ 

OmnlSmarT 450 PNP 

264.78 

OmnlSmart $VS TNI 1 . 

. 434.31 



ATI 3D Xprossion PCI 2MB.. 

ATI Graphics Xprenalon PCI 2MB .. 
ATI Graphics Xpttission ISA 2W3... 
ATI Graphics Pro Turbo PCI 2MB... 
ATI Graphics Pro T u nx> PCI 4 mr 
ATI Video Xpreesion PCI 2MB... 


...tSi.44 
...188.61 
..2S2.29 
, J93.01 
.148 74 
.....81.41 
,.37?«l 


510 5/100 SMB 010MB 10 4* AM _ 17M. H 

586CDT 5/76 BMli 1,2GB 10.4' active 4X CD.. .2412.44 

570CD 5/106 SMB SIUMB 11.3* dual 6X CD. 221 >4M 

576CDT 5/100 8MB 1 2GB 10 4' Eudive 4X CD .2»4.0T 
TravelMate Notebooks 
TM5100 5dM BMB 1,2GB 10.4' 

TM520O 5/120 0 MB 1.2GB 11.3* acthm.. 2894.87 

TM5300 5/133 SMB 1.2GB 11.3* active. H79.47 

TM0OK) 5/120 0M&1.O0GB 11.3-active . 4841.95 

TM6030 5/133 1SMB 1.35GB 12.1* active _ 4MB26 

Will HEWLETT* 

■kZI PACKARD 

Vectra 500 Series Desktop* 

SldCD SH20 1BMB 1 2*GB EX CD. „ m ..„.„,K18,lT 

V«tri 500 Series Mtal-lcwerc 

SISCCj 5/120 16MB 1 20GB &X CD. 13 

SlH^l ^133 10MtJ 1.02GB 8XCD-™.- 1»8S4 

515MCX 5H33 16MB 1 02GB SX CD... .2048.85 

515MCk 5/150 16MB 1.62GB 0X CD_ _2l$&.!i 

5ia*Cs! 5im 1BMB 1.03G&0X CO. 


Acduktgtc SIDE-4* wtfper 2 serial game_ _1*,1* 

Accuk»aic SJDE-3* w/on-boaid BlOi... >7,18 

Adaptec AVA1505 SCSI-2 CD KH.. _4*.*T 

Adaptec 1542CP SCSI Master KB™_ W 

Adnptec PCI Ultra wide SCSI xii.. 2M.BB 

PTOroieo EIOEMAX ISA2HD an-bad BIOS. J*.«1 

Plomiso ElL4LZ300i VLB 4HD on-t.ro BIOS 6550,40.47 


MODEMS ft COMMUNICATIONS 


®Hayes 


ACCLIRA H4 intemal wfla* 

ACCURA 144 ederoal wriak.. 

AGCUFA2B8 V.34 Intemal wAa*.... 
ACCLIRA 2B8 V.34 external wrtax... 
ACC4JHA 200 nsvr> MiLi.rruii 

ACCLIRA 208 OSVD exlemal.. 

OPTIMA 2l» Business Modem exle 
OPTIMA 288 V.34 irtiCuiBf w/lfDr, 


Diamond SteeJlh&4 2120 PCI iMB-- 

□lurnurKl SUiiiltliM Video 3240XL PCI 2MB .. 

Matrox MSflennium PCI 2MB WRAM_ 

Matron Mill. ... . 4MH wham 

Menmx Mysriquo PCI 2MB WRAM. 


3Com Elhadrik IIIC —_ 1W.W 

3Com Etiiertink III 20.0 Fneti tO|?T. 414.47 

Adrtptoc ARA1400 SCSI-2..... .185.15 

Hayes EZJack 14,4 wrtax... IW-44 

Hayoa E2J0CK V34 20 0 i«1m... ^18,80 

IBM 14 4 modem..... SI.J8 

IBM Ethernet adapter 10&T. 1*2.49 

ISM 28 0 dalaiTax modem .. 

IBM Token Ring 15/4 ...... JW.29 

Megahertz 10BT Eritfl adapter w/XJACK. 144,05 

Megahertz 28.8 V.34 datata* w i XJACX . 259.98 

Megahertz 20.8 V.34 cellular wa/X4ACK ,.„„.„„,288.57 

Megahertt 28 O/Cnut OXlulor w/XJACK:. 404.10 

Megahertz 28.8/Enet coniro cellar w/XJACK ..427.84 

Megahertz AlIPninte wkeisea,...... .404.12 

MOIOWlri MOrtbma 2S.S csBular... ^51J6 

New Media 2B.& NBlSurfer FawVnodem_ m.S7 

Simple 14.4 iiMKiem + voico.... u .^.»4* 

Slmpfe 28.8 Corrmunlcalor caHuiar. 168.B9 

Simple 2K8 ConuimnlMlor .... 247,79 

SMC ElherEZ 10BT __ 1**.« 

SMC EtherEZ combo___ .1M-6* 

DSft SpOfL^lte v 34 28.B teHh Dula'«ow . 1».6S 

Xlrodrn EBhereet 1Q6T. .1M.25 

Xiroom Ethernet OQ»nhti-„-,-^-^-^r„r,-. m ,„„-^,„-172'^7 

Xlroom E’thcritel+modmn 38.8 10BT. f 

Xiroom Elhemet+modem 38.8 oombo_ 597.M 


CDW 9 sells for less and services you better!" 

800 - 953 - 4239 ( 4 cdwj 

Visit our web site! www.cdw.com 


©1996 CDW : Computet Centers. Inc. Byte 1800 70/96 
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COMPUTER DISCOUNT WAREHOUSE 











































































































































































































CACHE/' 


(MMAIIfv 


We Wrote the Book On RAID. 



Check Out Our Latest Editions 


Communications Week called our SmartCache IV card with its optional RAID/Caching Module attached 
"...one of the fastest SCSI adapters we've ever tested." And our performance doesn't stop there. The new 
SmartRAID IV high performance ULTRA SCSI RAID adapters offer an even faster processor, and your choice 
of one, two or three SCSI bus configurations. Maybe that's why SmartRAID IV adapters have been chosen by 
major computer manufacturers around the world as the standard RAID offering in their high-end servers. 

Key features of DPT RAID adapters include: 

• Hardware RAID 0, 1 and 5 

• Support for up to 64MB of cache 

• Powerful on-board processors for best performance 

• SmartCorrect, DPT's exclusive error correcting technology 

• Storage Manager software for easy RAID setup and maintenance 


Call us today for more information on DPT RAID products. Mention the key code at the bottom of this ad 
and we'll also send you a copy of our latest book on RAID entitled "RAID and SCSI Technology Papers." 
See for yourself why we say: SmartCache, SmartRAID, Smart Choice! 



|B96101 


T 

1 - 800 - 860-4589 

1IDPT 

Distributed Processing Technology 

Circle 200 on Inquiry Card. 



140 Candace Drive, Maitland, FL 32751 • Tel: 407-830-5522 • Fax: 407-260-6690 • sales@dpt.com • http://www.dpt.com 
















Operating Your PC up to 
300 Feet Away is a SNAP! 


■ Locate your keyboard, monitor and PS/2 
mouse up to 300 feet away from your 
computer 

■ Uses two Category 5 UTP cables for 
lower installation cost 



■ Works with PC, PC/XT, PC/AT, PS/2 
and 100% compatibles 




■ Supports up to 1024 x 768 
non-interlaced resolution 


Keep your PC in a secure, climate- 
controlled area and maintain 
access from crowded or harsh 
environments 


COME SEE US AT 

Networks Expo in Dallas, TX Oct, 29-31 Booth #1591 
COMDEX/Fall ‘96 In Las Vegas NV, Nov. 18-22 at Booth #L4254 


SNAP 


PC Extender 


Inc. 

500 


Company 


Cybex Computer Products Corporation 
4912 Research Drive Huntsville, AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 

http://www.cybex.com/ 



XBEX 

Computer products corporation 


Cybex and Extender are trademarks oi Cybex Computer Products Corporation. PC r PC/XT, PC/AT, and PS/2 are registered trademarks of International Business Machines 
Corporation* The Inc. 500 logo is a registered trademark of Coidhirsh Group, Inc 

Dealer Program Available Made in USA 


Circle 198 on Inquiry Card (RESELLERS; 199), 












Diagnose any PC’s problems fast with 



Loop-back Plugs— 

9-pin serial, 25-pin serial 
and 25-pin parallel ^ 
plugs, used for external 
I/O port testing. 


Get the best, most accurate 
full-system diagnostics pachage 
for all your prubiem pcs. 

Loui-Leuei Formats ail hard 
uriues including ides, aiiouis 
relocation of frach o. 

uuorhs until any PC regardless 
of o/s: DOS. Windows 95 m 
o/S2, Unix, noueii. etc. 


2 Micro-Scope v 
floppy disks— \ 

containing the best 
PC diagnostic tools 
on die market. 
Comes with both 3.5' 
and 5.25" disks to 
work with anvPC. 


diagnostic software... 

M ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 
die expanding need for accurate system diagnosis in die rapidly growing 
desktop computer market. Patterned after super-mini and mainframe diagnostic 
routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-af-use, and razor sharp ACCURACY are a few of the advantages that arise 
from this system independence, Jerry Pourneile awarded MICRO-SCOPE & 
POST-PROBE the User’s Choice Award in the May 1994 issue of Byte Magazine, 
saying: "You name it. this tests it. If you maintain PCs yoiTli love it." 

♦ LOW-LEVEL FORMAT—Performs low-level format on all hard drives 
including IDE drives, ♦TRUE HARDWARE DIAGNOSTICS—Accurate testing 
of CPU, IRQ’s, DMA's, memory, hard drives, floppy drives, video cards, etc. 
♦ RELOCATES TRACK 0 on hard drives that support relocation. ♦ IRQ 
CHECK—Talks directly to hardware and shows I/O address and IRQ of 
devices that respond, ♦ O/S INDEPENDENT-—Does not rely on O/S for 
diagnostics. Talks to PC at hardware level. All tests are full function regardless 
of O/S (i.e. Windows, Novell, UNIX, 0/S2). ♦ IRQ DISPLAY—Show bits 
enabled in IRQ chip for Ending cards that are software driven (Network, Sound 
Card, etc.), ♦ MEMORY DISPLAY—Displays any physical bit of memory 
under I MB. Very useful for determining memory conflicts and available 
memory space. ♦ AND MUCH MORE.. .We don't have enough space here for 
everything this software can do! 

Govt. Orders: NSIM-7030-01 -421-6459 


Complete Micro-Scope Manual — easy to 
follow testing procedures and detailed error 
code descriptions. See the features list at left to 
view some of the incredible wealth of testing 
capabilities tliis program contains. 


Newsletter 





















Micro-Channel Adapter Card— 

(behind Post-Probe card) allows Post- 
Probe to be used with Micro-Channel 
equipped computers. 


Extensive Post-Probe Manual —exhaustively complete, 
containing BIOS error codes for most PCs on the market. 
Look up die 2-digit error code in this manual and instantly 
diagnose your PC’s problem. Also contains common chip 
diagrams, descriptions and complete troubleshooting dps. 


PC won't boot up? Find out why 


last with our universal POST card... 

“nr*his is the only card that will function In every system on die market. The 
1 documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card.'’ —Scott Mueller from his globally 
recognized book, ‘ Upgrading & Repairing PCs, Second Edition * 

♦ includes pads for voltmeter to attach for actual voltage testing under load. 

♦ 4 LEDs monitor +5vdc -5vdc +12vdc -12vdc, ♦ Monitors Hi & Lo clock and 
OSC qdes to distinguish between clock chip or crystal failure, ♦ Monitors I/O 
Write and I/O Read to distinguish between write and read errors. ♦ Accurately 
monitors progress of POST for computers without POST codes. ♦ Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/E1SA/MCA. 

♦ Compatible wiili Micro Channel compmcrs. ♦ Dip switch allows easy selec¬ 
tion of I/O ports to read. ♦ Includes TRI-STATE LOGIC PROBE to determine 
actual chip failures. ♦ Manual includes chip layouts and detailed POST proce¬ 
dures for all major BIOSs. ♦ AND MUCH MORE... call for more details. 

Govt. Orders; NSN-7Q25-G1 -421 -6467 

micro 2000. inc. Makers of Professional PC Diagnostic Tools 

1100 East Broadway, Suite 301, Glendale, California, USA 91205 


ESS Optional Tutorial 
and PC Trouble Shooting 
Videos— Call for titles and 
current prices. A wealth 
of technical help at your 
fingertips. 


Post-Probe Diagnostic Card— 

when Post-Probe detects an error, 
a 2 digit BIOS code will display on 
the card telling you exactly what’s 
wrong with your PC. 100% com¬ 
patible with all ISA, EISA, Compaq 
and Micro-Channel PCs. 


Tri-State Logic Probe —works 
with Post-Probe and enables testing 
down to individual chip level. 


Durable Zip-up Leadierette 
Carrying Case —all your tools 
in one organized easy to carry 
toolkit. 


Toll Free: 800/864-8008 * Phone: 818/547-0125 * Fax: 818/547-0397 



Web Site: http://www.micro2OQ0.com 

International Orders please call: 

Micro 2000 Australia.61-42-574-144 

Micro 2000 UK.44-1462-483-483 

Micro 2000 Amsterdam....31-206-384-433 

Micro 2000 Germany.49-69-420-8278 

Onjjyrl&bL V Micro 2000. Iiuc. All Rhjltls Re»rtad 

Circle 207 on inquiry Card. 
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Reliable and Affordable 
Ethernet Networking Products! 

EtherPRO III Series 

1QBASE-T/BNC Adapter Card features Plug 'N Play I/O, interrupt and PROM 
address, NE2000/IEEE802.3 compliant with LED indicators for activity and link 
detection. Supports NOVELL, Microsoft. Artisoft. FTP and PC/NFS. Compatible 
with alt Bus systems, IOMbps transfer and is FCC certified. 

Configuration options: 

- Plug "N Plav Deslon -I/O 300h.320h.34Qh & 360h 
-I nte rr u pt 2,3.4,5.10.12.15 

AE-2GQJL-N 1QBaseT/BNC Adap. * 3 9 

PCI lOBaseT Adap. 50 

PCI 1 GBaseT 10/100 Adap. *9 

16 RorMOBaseT Hub 227 

8 Port lOBaseT Hub 9 6 


un 


AEF-380PCJ 

AEF-350TX 

UTP16/L 

UTP8SL 


ADDTRON 



16-Port 10B 
Concentrator 


■ Reliable 
' Compact 
Cost-effective! 



BDCH 


Offers Sixteen lOBaseT ports with 


PJ45 connectors, One BNC and One AUl port for cascading 
hubs or connection to existing backbone , has 21 LED 
Indicators for confirming status and operations. IEEE802.3 
compliant. 

BEN220 BOCAHUB-16 PLUS iQBase-T Concentrator *247 
BEN21G BOCAHUB-8 (Eight Port) 10Base-T Concentrator 9 9 


; 
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mm 


36,6Kbps 

Modems 


Neti-Powcred Parallel Line Extender 

PLE100 DB25 Mate to DB25 Male , 3D 1 Cable 1 « PLE110 D825 Male to 36P Male, 30' Cable 

z PENTIUM MOTHERBOARD 

Supports Inlet Pentium processors 75 to 166MHr. AMI Plug 'n Play Flash 
8103, dock generator for fast speed changes and meets EPA EnergySlar 
Standards. 

2E6kB uich l 

Four 7£-pjn SIMM sockets support EDO with up to 120Mb 
-Built-In Controller support A IDE drives (up to 16 (JMBps IrgnsferJ 
-Features a PCI Master 4 4 ISA Slots 
■migrated I/O features EPP/ECP bi-dfrectional parallel port 
Two T653G HART Serial ports with IS byte FIFO. LB A IDE drive 
support ever 523Mb 

MBPEN-100 PREMIO Pentium Motherboard 100MHz CPU 

MBPEH-133 PREMIO Pentium Motherboard 133MHz CPU 


V.34I 


ZOOM 


36.6Kbps 
Internal Send/ 
Receive Fax 

f 1 


Modem 


( 109 

Mobotlco 



. PREMIO 1 





MBDX4P100A 486 DX4 "GreenTPCI Mainboard with 


SPORT-28.8E 

US ROBOTICS 
36,6Kbps 
External 
SPORT-28,81 
36,6 Kbps 
Internal 


*189 


IEEE 1284 Enhanced Parallel (EPP} 

Bi-Directional Printer Cables 

P PC 1284-6 OB25 Mate to Ca rrtfon ics 36P Male ( 6 ft) 

PPC1284-10 DB25 Male to Centron ics 36 P Male (10 ft) 

Cable Assemblies (Premium Fully 


*169 




Texas Locations 

800 - 531-5369 

San Antonio, TX 


10731 Gulfdale 
(211| 028 OSII - FAK: 1210] 340-2401 
Austin. TX 
10705 Metric Blvd. 
|512| m -1131 - ffll: |512] B35-132B 
Dallas. TX 


Part# 

5MM-6 

PPC301-6 

2SMM-6 

25MF-6 

HD15MM-6 

KEC-6 

P32KEC-6 

MEC-6 

PS2MEC-6 

ATM-6 


Description 

5-Pin Dio MM. 6 ft. 

Printer Cable DB25-36 Pin Centronics, 6ft. 
DB25, 25 Line Cable Mate to Male, 6 ft. 
DB25, 25 Line Cable Mate to Female. 6 ft. 
15 Pin High Density. Male to Male, 6 ft. 

AT Keyboard Extension Cabte, 6 It. 

PS2 Keyboard Extension Cable, 6 ft. 

AT Monitor Extension Cable, (9M-9F) 6 ft. 
PS2 Monitor Extension Cable, 6 It. 

AT to Modem. 6 ft. (95-25P) 



Hard Drives 

c $?Seagate 

ST51270A 

1.28Gb, IDE, 10,5ms fZ25 

ST32140A 

2Gb, IDE ATA-2, 10ms 3fO 
MXT-72004A M^jor 
2Gb, IDE ATA-2, 200 


MITSUMI 

SJCCDftOOT Drive 


1200Kbps data transfer 
256K Built-In Buffer 
memory 

Compatible with 16-bit 
enhanced ID&'ATAPI 
interface 

Motorized front disc 
loading/auto eject 
MPC3 compliant 


-800 


'129 


TweEJjfc 


PPC3Q1-6 






15207 Midway Rd 
[214138G-UB2 - FAX: [214J MMl 
Corpus ChristL Tx 

2650 S.P.I.D, 

1512] 014-4112 - FAX: (512) 314 8832 
Sa n An to nio, TX 

11342 IH-35 North 
|21D| G37 3200 - FAN: (21Q| E37-12E4 


Reliable, Efficient Tape Storage Allows 
Portable Security & Peace of Mind! 
IOMEGA "ZIP" 100MB Drive 

Allows you quick storage on the got Great for software applications, 


You 


UPS Battery 
Backllp 
System 

| 0CPERS28O 
2SQVA/175W Personal UPS 
(2 Outlets) $97 

OMNIPRO450 450 Watts/ 

203 


presentations, financials, spreadsheets and more , Features 
1.25Mbps Data Transfer with 29ms access time , ZIPTool 
Software allowing you to organize r track and locate files 
fast and effectively. Weighs less than a pound and fits in 
palm. Compatible with DOS , Windows 95 or Mac7. 








Category 5 
fUTPJ Unshielded 
Twisted Parr 
VDC5-4 

Level 5, 4 Pair, Unshielded 
CL-2 PVC 

1-99' 109-999' 1000' 

$0.15 £0.10 $90 

V0G5-4P 

Level 5, 4 Pair, Plenum 

1-99' 100-999' 1Q00 1 

$0.45 $0.30 $257 

MP-8S 

Modular Plug, 8 pin for 24 
AWG Solid Wire 

1-39 1 DO-999 1000+ 


ZIP-1 OOP 
ZiP-IOOS 
ZiP^cs 
zipcifl 

ZIP100CF 


IOMEGA ZIP 100Mb Parallel Port for 
IOMEGA ZIP 100Mb SCSI Pori for PC 
100Mb ZIP PC Cartridges (Three) 
100Mb ZIP PC Cartridges (Ten) 

SONY 100Mb Capacity Cartridge 



J t 200VA, 4 Outlets 
• SUPER? 7 Outlet 


H 18.000 amp Spike. Diag. 

I LEDs, 7'Cord 1* 

| SUPERB Super Surge 
' Alert, 8 Outlet, 36.000 
I amp Spike 2 A 

BCINT 4 50 

450Va, 4 Out lets, 2 RJ11 


<1S9 


ATEN 
Network Server MU 


wmega 




$0.38 $0.30 

v,. 


VISA 



AHex 


- 531-5369 


Computers & Electronics 

Hours 7:30am-6:30pm MT * 9-5pm Sat CST 

UBPiflArt, msnrariaMAi t suvernmiht fdh welcome, nft se terms available ufih approval 


MASTER VIEW allows one 
console To access six servers 
(CPUs). Supports VGA to Multi¬ 
sync, has buill-in buffer, Daisy 
CbainabJe, AutoScan or Manual 
selection (3-40 sec. scan), Perfect 
for computer room access (o 
filgservers, trouble shootirrg, 
testing. 


CS-106 AT, t to 6 


*270 


TERMS For C.0 0. orders <idd $5 per package MiHiirr^irm J2E Cash ar Cashiers Check only For orders under add $3 handling marge Ail 
shipping is FOB 3ar Aidpnip Texas anfl *M1 be added 10 yaur in^piM Tasas iasidantfi add 7 5l4% BalaS Lai. AM returns retru;re B.MA< and 
itruSi be relutiMd ih original dnfiditinrt A 15^ rastifckring lee mil be aseesa^d on product reluriwd m nan-resaleiirlft COndlllOP PhWS SUb|«C[ Id 
change wittioo) nolle# Wa die not re^p^nsibte far typpgraphkal anrnrs 

— «7—■ - —- ' — " 





CS-104 AT, r PS2. 1 to 4 2 60 
CS-102 AT, f to 2 210 

CS-122 PS2, 1 to 2 210 

VtDEQ SEPARATOR Video 
Signal is enhanced for distance 
gp !o 21D ft. (Daisy Chamadle'l 

VS-102 2 10 1 

VS-104 4 to 1 110 

VS-10& e to 1 T70 
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WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR 1 AJEST PRICING!! 


W£ ACCEPT POS 
FROM QUALIFIED FIRMS 



* THINKPAD SPECIALS + 

Compaq contura 400,4 Meg.. $49™ 

4x8-80. ,...29® 

4x8-70 .39® 

Compaq IMeg V-Ram PI. No. 171017-001.19™ 

ThinkPad 750, 720, 700,360,3554Meg.........49™ 

1x1-80,18 pin chip. 2® 

1x9-80. 12® 

256 x 1-10,16 pan chap . 

Cyrix DRX2,16-32. 69™ 

NEC Versa 4Meg.. 49™ 

Panasonic 6500, IMeg Module...14™ 

HP4P, 5P, 4V, IMeg.....14™ 

HP4, IMeg 14“ 


CACHE MEMORY I CACHE MODULES 


l5M$SVj 11®^ 


mmnziMZ 


! i,"if h; 

«n 


49.50 SKI 3J(H - 

2*.tt KCO 2jjM 

73 h~, isa 5K 


•»» HX - 


aaar-a. 
K30MCW 
MST-io ft 
HSMJ-IM IpWfiAHl 

: 

Trail £X iUflfii 3 Jl 
rmlELHttii 
:rtel16S9 
hftlHKX 


CWW .139 

■HI.W.IM*' 


DRx 1 386 to 436 Upgrade cock 


DULES {Add $5.00 for SIPP) 


iB.ci) iu.a 12 oo 

55 CO 20 QD it no 

55 co sacu $900 

1£5C0 115 CO 


ikfcqj Stfchtt 

llfcgj 9 Is the! 

4*Mj • 0 

If Mss JC 91? Ch-p| 

mmmsm i mm 


Hfljcifil mg 
512.(3i2.-ij 
l ;((|,J5<Tig 
3 i M 9 «Dfl 

mM.% 

' J4 324»fl 

3*323^0 

Hi 


- :- 
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, 
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4900 


i ■ Si l ffa EM 

nmm 


jy U.' 'Jj ■« 

7* m a-.eg gsot 
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ua« 790.00 moo 


3900 

7<00 

m 


IU 


fV EOT 
59 EW 
5-9 EDO 


ECC Simms/Dimms Modules | SO DIMMS (mm pin) 


Pftrtliun Phi 79 flh {nllill If. pm)5IUW5 

lOklfii 

tflMoa 

HffHD 


'IS.pt' 
fK® 
3JS0O 
,ii:6 CL* 
4W500 
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ijw. loepn ihttniinm^a 


4li9Qo 

53000 

IfiJidfl 


m 
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144fth,3 3i 

149Hh,aa/HKl 
144 4*41.3,3W EDD 


AST MEMORY 


eta»u" LO 5ira. Bene Ml. Ehmo Ml 
ME L torag* Phi 0X33. 5*25 


m LK P,«I M14.K0 4H«7. 4V80 


PiWJhti4l3J.4l33S.tflM.4j™ 
PF10Flti5E4ftL«&H.TOA 
^IhmiaMTE 4flJ. tflftl, P« 

Mints** D, V Sar« 

Ffl-ff PwiSra 3133 .4®. 4V333. <50?, tffiO 
ftHrtUti«aB5,4ME.Bafla.4M3E 
nwAM MHSlEH&mi,48&331E 
' ■.M&35 3*Bfl3.4M®.4M5Ki20 
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5907HHB4 

503565 05l.fl<11iW-4Hl 
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Mniivcesa. 





We also sell Memory for; Dell, Gateway, HP, 
DEC, Sun, Zenith, Acer, NEC and Epson 
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IBM PS/1, PS/2 MEMORY MODULES 
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IBM NOTEBOOK & LAPTOP MEMORY 
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HARD DRIVES FOR LAPTOP & NOTEBOOK 
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CUSTOMER SERVICE & TECHNICAL: OPEN IYM=. 9-4 PST 
>U1 products brand new & guaranteed * We buy excess nrvemcoy 

Trsikmfte ar? ftgtsfEivd with mr te$p$cti& companies. 



2SS25 lockness Avenue * Torrance, CA 90501 


SECURITY WILL CALL WINDOW NOW 
OPEN! NO SURCHARGE FOfl MC, 
VISA AE i DISCOVER 


usmm 


+ * CALL FOR NOTEBOOK AND LAPTOP BATTERIES * * 
Compaq. IBM, Toshiba, Epson, AST, Tl and Morel! 
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PCMCIA VERSION 2. 
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310-539-0019 

FAX: 310-539-5844 

SECURITY WILL 
CAU WINDOW 
NOW OPEN 

CALL ’ 

TOIL FREE 

1 -800-433-3726;™ 

(US and Canada) 1985 

Prices A Availability 
Subject to Change 
Without Notice 

Man-Fri, 8:00 a.m, to 5:00 p.iit. PST 

Sat. 10:00 a.m, to 1Q:00 noon 

| Sales/Orders: latradesIs^aoLcom 


Customer Service: latradecsd€aol.com* 

Price Inquiries: latradeinq^adUcom 


Circle 209 on Inquiry Card (RESELLERS: 21 O) 







































































































Today's applications require higher performance and reliability from your storage configurations. 
Consan RAID systems are your storage solutions. 

We have specialized in mass storage configurations for nine years and Consan designs the highest 
performing RAID configurations to meet your most demanding needs. 

O HARDWARE + SOFTWARE RAIDS — All Raid levels for all platforms. 

O HOT SWAP — Optional hot swap drives, power supplies, and fan. 

O DIGITAL VIDEO + C AD — Digital Video + CAD Approved with most applications. 

O NETWORK SERVERS — Combining performance and data integrity. 

CONSAN builds Seagate based solutions as well as a full line of other disk, tape, optical and 
CDR storage products. For more information, call Consan tolLfree at : 


1 * 800 * 221*6732 


<SP Seagate 



EXECUTIVE DRIVE 
EDEN PRAIRIE, MN SS344 
TEL 6t2 M53 

fax; eta^we-cusa 


1320 TOWER ROAD 
SCHAUMBURG, IL Ml 73 
TEL MMTMKO 
FAX; B47-5HM24S 


101 EAST PARK BLVD. 
Plano, tx 7S0T4 
TEL 214-422 3302 
RAX; 214*422^397 



C HB6 CCfrISAN. INC. 


Circle 206 on Inquiry Card. 











































Powered By Poly well 
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Custom Configuration for 
high-end Alpha, Multi¬ 
processor Pentium Pro 
Server/Workstations. 


PolyRaxx RackMounts 


Clustering Disk Array 
Portable Alpha, PCs 


Optimized for: 
Video/Animation Authoring, 
Image Editing, Presentation, 
CAD/CAM, 3D Rendering, 
Internet/Intranet/SQL Server 



433MHz (256-bit Alpha 21164A) Super System with 9GB HD from $9,995 

400MHz (256-bit Alpha 21164A) Advanced System with 4.3GB HD from $7,995 
300MHz (256-bit Alpha 21164) Standard System with 2.1GB HD from $4,995 
275MHz (128-bit Alpha 21064A) Basic System with 1.2GB HD from $2,995 

Quad Pentium Pro 4 x 200MHz SQL Server with 20GB Disk Array from 579,950 
Dual Pentium Pro 2 x 200MHz SMP NT System with 4.3GB HD from $4,500 

Single Pentium Pro 200MHz Standard NT Station with 2GB HD from $2,500 

Pentium 200MHz High-Power PC with 2GB HD from $2,300 

Pentium 166MHz Standard PC with 1.6GB HD from $1,995 

Cyrix PI66+ Budget PC with 1.2GB HD from $1,595 


Polywell Computers, Inc (800) 789-8027 

www.polywell.com 

1461 San Mateo Ave., So. San Francisco, CA 94080, USA 
Tel: (415)583-7222 Fax: (415) 583-1974 E-Mail: info@polywell.com 



Warranty and Support 
5-year in-house labor , 

2-year standard parts . 

W-year toll free support 
30-day money back guarantee 



Circle 203 on Inquiry Card. 


























Communic ations 

ASIA-PACIFIC 


The Great Debates on 
AN and WAN Strategies 


1ATAPRC 


nation Servces 


cwp 



Watch the Asia-Pacific's 
Networking Leaders 
Vie to Solve 

^ REAL-WORLD A 
y Strategic f 


SI 


NGAPORE 


OCT. 24th • HONG 




KONG OCT. 29th • SYDNEY OCT. 31 


i real networ kS| two roof debat 
how they should grow. 


Here's a commorvsense, real-world seminar to help you practically understand the 
new high-speed LAM. switching, and routing technologies* as well as frame relay* 
ATM and the new wide-area networking products and strategies. 

First you r JI get a tutorial on these hot areas from Rodin Lay land* Data 
Communications Contributing Editor and experienced networking manager* and 
Datapro analyst Mitch Radomir, an Asia-Pac expert in internetworking. 

Then, you'd be able to compare the products and strategies of the leading Asia- 
Pacific networking vendors and then watch them solve two real world networking 
problems facing a typical campus network and wide area network in the region. 

Here's only some of the issues to be addressed: 

* How will campus networks evolve over the next three years? 

* Will routers be replaced by switches? 

» How much bandwidth Es needed on the desktop? 

* What's the best way to handle voice and data to remote locations? 

* Is ATM the answer? 

* Is it frame relay that handles both data and voice? 


» What role should the Internet play? 


(|J|NEWBRIDGE 


caBLeTRon 

__ SVSrems ascomTimeplex 

The Complete Networking Solution' 



Register now! Fax to +65-538-4436. 

Seating is limited to 200 attendees. For more information call Rosie Lee i 

Rhone: +65-538-4432 or fax at number above. 

Data Communications and Datapro 
The Great Debate on LAN and WAN Strategies 


October 24, 1996 
The Sheraton Towers 
Singapore 
39 Scotts Rd. 
Singapore 228230 


October 29, 1996 
The Grand Hyatt 
Hong Kong 
1 Harbour Rd. 
Hong Kong 


October 31, lBi 
ANA Hotel Sydney 
176 Cumberland Si 
The Rocks, Sydney 
NSW 2000 


Registration Fee: $150 (U.5. Currency) 

I’d like to register immediately. 

Tm interested, but want more information. 


Name 
Title _ 


Organization 

Address 


Country 


Phone_ 

Presented 

by 


Fax 


C ommunications & 

ASIA-PACIFIC 


□ATAPRC 

NiEonmalion Services 
Group 


































EMORY UPGRADES s 



DISCOUNT PRICES 
HUGE SELECTION 
OVERNIGHT DELIVERY 


FREE SUPPORT FOR F$l CUSTOMERS 
SATISFACTION GUARANTEED 
NO SURCHARGE ON CREDIT CARDS 


CORPORATE PO'S WELCOME 
GOVERNMENT A 
EDUCATIONAL PRICING 


Iways your best buy on the widest selection of memory upgrades! 


CALL NOW 
FOR YOUR 


CATALOG! 
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LASER PRINTER 
MEMORY 


upoftftois STANDARD SIMMS up iMtts 
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Fir^t Soimce 
International Always 
Includes Installation 
Instructions! 


ALWAYS CALL FSI BEFORE YOU BUY! 


LAPTOP & NOTEBOOK MEMORY 


MAIL Oil FAX ORDERS TO: 

(714) (US-7750 * FAX: |7U] 443-7760 
EMAIL ADOT£55r MlarfjfirSaK&cail 
Rraf Souto htefTurfonal 
7 Jourrwy * Alisa Yieja, Cdifomiu 92656 
FSI SALES HOURS 

Widely Friday. 6 qit fipffi * Scrturduy, 7um ■ 4pm 
TECH, SUPPORT HOURS 
Monday Friday p 7am 5pm 
fadinkaf Support: (714| 448- 7770 

fill hours Poem Standard riire 


Call the Upgrade Experts 

ORDER NOW 

800 - 635-9866 

InternatronaJ Orders Call 7 T 4 - 44 S -7750 
| SEE US ON THE INTERNET: www firstsource-com j 

Circle 201 on Inquiry Card {RESELLERS: 202). 
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mM.WJ'm, 4 Hfc / fi*M JSSv ' la * 8 Ht / 3 W i 4 Bh . l 31 nt 
$85 h * 13 U 774 X 1 M 3 


^ Apple Computer 


pM,fai 520 £ 54 / 61 ^:. 

X * MS 01 JU /4 Jflrt 111 * qfe 1130 

PlHButiJICM^ 

X * ( W 73 X / 8 „..„ ii 03 la * q /*_ $199 

14 UI n/s _ %W 33 M q/a _ $ J *8 

DOLL 

UMt 433 MoaJi 

4 KB 3 ivm _ 1*0 IBMB ItaSH 1319 

42 J =.--, Altfr/mj. 47 > t . a 4100/175 J 44 $i 
AM 21 l » 4 l 6 $10 P 4 WV IlH 

t &!4 3165 il 7 ,..„_ flH 

■:**— ff 453 /* 75,'4 M J ? P ' cm . Mkd *. 

4 KB 31 D 343 I _ _ . IH kHE 3103435 _ Rt 

104 31 D 34 Z 2 _ il*J 


mm 


AM FtKffMAA $59 RM * F 0 K 7 /MM «0 

) 6 m £ riitPfMA ; Jit : 

Lhu j&i 1 Lin 1 *wrt\rr MbBifi 

4 KB FtPOTM / U ...... iS 9 BMl lilOlMM $ 9 * 

ifiwi. aiotHic___ $1*1 

hfttr'iPFwinMpdeil 

WB $ 6 » 14 * FlPCKiW * li « 

WINIOOK 

W * x * IF KT Umrfi 

la * q/n _ MS 3941 i / a ._ SM 9 


CALI FSI WITH THE 
NAME OF TOUR PCI 

Cta .ij^grcidii mpem hut deiodatl eofth^citKu 
irtirjfmqiCT. an pf TOmpulcn wri piqTtej, 

Inom (ha otfes ta (Fe lotesl model' 1 

WE PROVIDE TO If WITH: 

0^ Yw w'lem rnemcpy f&3fui« 

|KAM, cache & videc) 
t/ il4)w myth ftHfMfy ytw «si)l/ mtd 

(/ /.Jt-rfi.v < fFodvcli ovdildbiw fof yftrf jysPqsH 
^ MLK^aedr^i^^pqihltif ywjyMen 


Texas 

fNSTRUMENTS 


_ _ IBM 

Lnma3lOK515Uimii 

II* 9a2S7fi«0Gl $109 IO* 9»57iMffi? l»l 

btena 550 , 555 , 560 . 570 Mask 

am 0 y ; iinootG . $99 iaa W 4 & mnri . | i«i 

$ b . m * U . 5000 5010 . 50 QQ 5 IIH . 5130 . 53 M SITU . 

.$179 I JM3 ^080160002 _$»* 


HfelBvd 343 , SS0C/QE/C5E/r/^ 370 . 755 Mm uod^i 

4*4 MG 36 B 0 _ ..W BMB * 4 G * W 2 _ 0*9 

IO* HG5B05 (21* 32*4 a/a . IW 

IWPJlB5C^rdl/l^l3^J/jDMcdJ, 

414 * 93 C 3217 _ ( U » PWl 0307705 _ iW 

yu 165 X/1D i 5® 

tM * 2073 ® 1(09 (filA *257341 _ ( 31 * 

MFfdHSl.liOWMUi 

4M1 IPIHH_ $4* Kit IIB90W_ $11* 

111* ItHTIIl_ Mi * 

IM*470iH-$k 

IMI « V 1 »_ Sit IM 93 G 7261 _ S*S 

104 *307302 _ tlH 

Uftd 750 

AM OPOU* _ .1*9 

U 4 0701431 _ $ 1 « 

La * BBGSHJf _.___ H » 

rh»$M H/KKQfi/IB 

IU * WQ3I1._ 

IO* *307314_ 


NEC 

tea 1500 , 550 , M 00 3200 3205 Mol * 

UH OMtOllfll 5 X 1 IUB CF 4 WHM 2 598 

164* 0HKHJ0J _ $103 

V^V. K.P43® iH5C‘. (Cftlrtetfiph 

4* OFi>08X1__ f20 BM. Cf-4ICUCQI_ $U0 

1 AM QF 4 lD 400 i $IW 320 * 074,104001 _ $351 

UkaBOqOlMWh 

If * QPiLMITO ! CXI IO * CP 41-3 6230(3 _ OUL 

111* CNKM3003 _ OIL 


IF YOU CANT FIND WHAT YOU'RE LOOKING FOR CALL! 


GATEm\2O00 


?55™4ra*niR5™,*b4i 

11* th $31 IMF M_ —A 

Ifif *^ hfa. _ 011 * 32 MI afa _ l*M 


NEW LOWER PRICES!! 


4 K * UJZ 7 JJ 07 F 0077 . 6151 O « J ._ jlBB 

M, XOBI 70 _ _ m 

dfoamlwAfaKflh'Mt 

4144 * w/AAM jUraO ?_ IM 

ZlilflWTNB Mf »77 _ JHI 

4 10 * WO * MfBIl JIM 


Packard Belt 

Fi.q 1 r —_ t . t fc.^1. 

4KB q.'* .038 M a/a _ 0*8 

Lfii* n/w _ .0128 32KB 4', (2112 


Wk]M HEWLETT 
Aq/CA PACKARD 
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Linux 


Windows 95 


OS/2 


PC-DOS 



Windows NT 


Solaris 


Run more 
than one OS 
on your PC! 

^* 400 ** ' 


SCO UNIX 




^Nv 
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System Commander makes it safe 
and easy to add as many OSes to your 
PC as you want! 

Easy Automatic Installation 

• Prepares your PC for new OSes in 
minutes 

• Simply select the OS you want and 
System Commander does the rest 

• To use another OS simply reboot 
and make another selection 

Money-Saving Flexibility 
- Minimize hardware expenses by 
putting up to lOO OSes on one PC 
-Use any combination of hard drives 


* Use any Intel compatible OS or 
combi nation of OSes, in English or 
any other language 

System Commander is only $99.95 and 
comes with an unconditional 60 day 
money back guarantee. Get Free 
overnight shipping when you mention this 
ad. ‘Order it now and have it on your 
desk tomorrow momingl 


"System Commander is a 
blooming miracle" 

Jerry Pournelle- BYTE 


subject to change without notice 


PST. No Saturday delivery. Standard shipping outside US- CA res. add 
Ail logos and product names am trademarks of their respective com par 


Windows v3,x 


DOS/V 


Windows 95J 


COIYIIVIAIMDLK 


Free 

overnight shipping* 
when you mention this ad. 

800 - 648*8266 

www.v-com.com 

V Communications, Inc. 

4320 Stevens Cna^k Btvd, #120-3BYT 
San Jos®, CA 35129 
408.296.4224 fax 408.296.4441 

V 

S7.25 sales lax Qflet 

ties- vtSA/MC/Ame* naiggg 


MS-DOS 


! 



Why use more and more developers WIBU-KEY 
to protect their software against piracy? 

✓ Longevity: You eoutd use a WIBU-BOX from 1909 today with 
Windows NT. which docs not exist 1909! Also you could run 
old software ter DOS today in a DOS box of Window NT or 
95 Each WfBU-BOX is accompanied by a full 3 year warranty 

iT The most flexible security system for the programmer? 

Great Wtndowi interface for programming ofWIBU-BQXes. and 
protection of applications, automatic detection of all WlBU- 
BOX variants with on* software. WJBU -BOX for LPT, COM 
and AO a. transparent and caicadable. as PC Card and (E)ISA 
card, No special, expensive network dongle, she same WIBU- 
BOX ter singte stations and usage fora network server. It"! one 
API for DOS, Windows 3.x, 95, NT 05^2, MacOS and net- 
works, ndependent of the programming language. 
i/ The most user-friendly security system for the develo¬ 
per^ customer: The WIBU-B0X is one of the smallest don- 
gfes available with an unique design and handling advantage ter 
your customer. A great control panel applet provides easy instal¬ 
lation and diagnose tools to your customer. New sales or upda¬ 
tes could be handled by "Remote Programming" theWIBU- 
BOX at your customers PC 

The most secure system? WlBU-KEY doesn’t just do a quick 
check to see if the dongFe Is connected - It works by encrypting 
through our custom ASIC.With top notch security and FlexFbilJ' 
ty. Each encryption in theWIBU-BOX is •mtiakzed by a FEAL-S 
algorithm \block chiffre. 64 bit kay). Over 200 different encrypti¬ 
ons could be enabled Independently with oneWIBU-BOX for 
selling different applications separately.Additional; each encrypti¬ 
on has over 4 billion variants, choosen by a 32 bit selection code. 


WlBU-KEY on stage 
at these next events: 


Munich, Germany 
October 23 ■ IS, 1996 
Half 12, Booth A I 2 


Sands Expo, Las Vega* 
November IB - 22. F996 


Providing the highest quality Software Protection since 1989 


We are happy to serve you: 
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Onnts4rt/ and International; 

W1BU-5YSTEMS AG jM 

Rucppiirrcr Stride 54 D-?6l 57 Jt^rUTuho ^ ^ . 

IFF1N 

IQLOCIESJNT 

North and South AfrUritj; 

Griffin Technologies Inc. 

1*1 7 £t Andrew Dr. Law^cnri?, KS *604? 

Belgium, Loa-; COMPUS-EC ~d, -T2-244SDM4 Fn* *3M-*4fr4tt6 *to@M«pusttJse 
Croatia: A FIIE5 D.o.o. Tel. * 305-1 -212752 F.v* 4-3S5-1 -23 2653 5 

Estlamf: Lansoft Ltd. Tc ►■372-2-W760 Fay-377.2-682760 ‘-.molt.ft;. • font* ce 

SYSTEMS 

EBJ +49-721 -93 F 7 M3 ■ .Cl 5 100.141.1674 

email: mro-^wibude ■ hrtp.; wwwwlba de 


Six'(911)832-8707 05 711*0624 
email. iaSei@gnkediJcarn ■ Y*v*Ygrifred-L.e&ri 

(mail: ntilcj-ynet^jftKrtv^ntt 

Netherlands! COM PUS EC TeL *3--53-5740223 - Fa> +3 1 -53-5726022 info®«mpiiHK br 














he AIIMicro CNE Self-Study Course™ is the first 100% 
Computer Based Training (CBT) program to fully pre¬ 
pare you for Novell’s CNE exams. Its innovative design 
rovides fast, effective and convenient training to anyone wishing 
become a Certified NetWare Engineer, even when hampered by 
busy schedule. Our CNE CBT allows you to learn and practice 
verything you’ll need for full NetWare certification. 

•All on one CD 

Interactive NetWare simulation for hands-on exercises 
Study at your own pace 
Hundreds of practice questions 
Priced below competitive products 
Everything you need to prepare for 
Novell’s test! 


AIIMicro 


Affordable! 

The AIIMicro CNE Self-Study Course is priced far below other 
competitive training packages, so you can now get top quality 
training at a price you can easily afford. 

1 MICRO HOUSE 

man | w...avifrill 

Added Bonus! 

The AIIMicro CNE Self-Study Course even 
comes with the required Micro House 
Technical Library™. You'll have at your 
fingertips the latest specifications, diagrams, 
hardware settings, component locations, 

configurations, and other hardware technical 
information, all on CD-ROM. Familiarity with the 
Technical Library is required for full certification. 


Cm 


Don’t put your career on hold 
any longer! Get the AIIMicro 
CNE Self-Study Course and 
get certified...FAST! 

COURSE MODULES INCLUDE: 




• Administration v3.1x 

• Advanced Administration v3.1x 

• 3.1x Installation & Configuration (#802) 

• Service & Support for NetWare (#801) 


. TCP/IPTransport for NetWare 

• Networking Technologies 

• NetWare 3.1 x to 4.1 Update 
‘NetWare 4.1 course also available 


ffective! ^ sdfM 0 *® 

Through the use of interactive exercis- 
s, you'll be able to gain practical hands- 
n knowledge under simulated situations 
i/ithout the need for a working network. 

AIIMicro’s CNE CBT ensures that when 
ou complete your training you’ll be fully 
repared to pass your CNE exams, and 
est of all, you’ll be ready and confident 
o go into the workplace and perform 
ital CNE functions. 

Convenient! 

Our CNE CBT program offers you flexibility and portability 
inmatched by traditional training methods. You will study when 
where it’s convenient, at your own pace using a step-by-step 
ormat for either NetWare 3.1 x or 4.1! 

or more information about our limited time discount pricing CALL: 1 " 800 * 653*4933 

INTERNATIONAL: (813) 539-7283 • FAX (813) 531-0200 

FoREFRONT/AIIMicro 

18820 U.S. HWY. 19N„ #215. CLEARWATER, FL 34624 BM 

Circle 208 on Inquiry Card. 
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NOTE: As of 6/30/96 current CNE’s will lose 
their certification unless they pass Novell’s 
new 3.1x-4.1 update test. We have the course! 

CALL TODAY!! 
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No more pre printed checks! 



Save time and money printing your 
own checks with mips VersaCheck”! 

Revolutionary mips VersaCheck™ is the inexpensive software that not only lets you 
print your own checks from scratch, but automatically keeps your account balances 
too! mips VersaCheck installs into Word for Windows and lets you create checks in 
minutes. Include addresses, logos, even your signature, all password protected. 

mips VersaCheck even prints the MICR account number required by all banks 
for processing. And, you can make changes to your checks at any time, instantly! 


Call mips at (800) 898-85G0 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


Print checks for as little as 2.7 cents per check! 

Prints bank drafts and deposit slips 

Business and personal size checks 

Manage an unlimited number of password-protected accounts 

Compatible with inkjets and laser printers 

Compatible with Quicken, QuickBooks, PeachTree and more 


Alsi available 


TigerSoftware 

800-888-4437 


800-555-MALL 


niooUAREHGUSE 

800-367-7080 


mips 


Palatine America, Inc. 


RECOMMENDED BY 
HEWLETT 
PACKARD 


m 


Tel: 619-679-4070 Fax: 619-679-4073 

13240 Evening Creek Drive. Suite 311 • San Diego, CA 92128 


Defacto RAID 

High-Performance SCSI RAID Systems 


Discover the best RAID price/per¬ 
formance in the industry. Raidtec 
is the affordable, open, SCSI-to- 
SCSI hardware RAID solution for 
complete data protection. Ideal 
for mission critical applications, 
document imaging & multimedia. 
It's time to re-visit the 
ultimate in high- 


availability 
storage. Contact 
Raidtec today at 



m 


• Fast & Wide SCSI II 

• RAID levels O, 1, 10, 3/5 

• Programmable RAID Level 
selection 

• On-the-fly hardware parity 
generation eliminates read, 
modify, write-back 
performance overhead 

• Single ended or differential 

• Configurable read & write 
buffers 

• Rackablc, 
i stackable 


• Downloadable flash firmware 

• Remote alarms, configuration 
& monitoring 

• Environmental sensor ports 

• "Hot Replaceable" disk drive 
bays & power supplies 

• Single SCSI ID 

• Solid state load sharing power 
subsystem 

• LCD control panel status 
display 


The Standard In Advanced Mass Storage Systems 

Raidtec USA Raidtec EUROPE 

105 Hembree Park I)r.« Suite C Glen Mervyn House • Glanmire 

Roswell, GA 30076 Cork, Ireland 

Tel: (770) 664-6066 Tel.: (353) 21-821454 

FAX: (770) 664 6166 FAX: (353) 21-821654 
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ThinkPad Notebooks 

Thinkpad 365 Systems 
ThinkPad 365X Pioo p/piOMB, passive ...... $Stock 


ThinkPad 

365X0 

FIDO 

8/BI 0MB, PASSIVE, CD.. 

., SStock 

ThinkPad 

365X 

FIDO 

8/81OMB, PASSIVE. 

.. . SStock 

ThinkPad 

365X0 

FI 20 

8/160, PASSIVE, CO. 

. .. SStock 

Thinkpad 

365X0 

FI 20 

8/1 GB, ACTIVE CD .... 

... SStock 

Thinkpad 

365E 

586/100 8/54DMB,PASSIVE...., 

... SStock 

Thinkpad 

365E 

536/100 8/54DMB, PASSIVE, CD... 

.. . SStock 

Thinkpad 760 Systems 


Thinkpad 

750E 

P/133 

16/100, ACTIVE. 

... SStock 

Thinkpad 

76080 

P/133 

16/1.2GS, ACTIVE. CD ... 

... SStock 

Thinkpad 

7GGE 

P/12D 

16/1.2GB, ACME. 

.. SStock 

Thinkpad 

760E 

P/120 

3/810MB, ACTIVE....... 

.. SStock 

Thinkpad 7G0EL 

P/100 

8/SI 0MB, PASSIVE. 

... SCALL 

Thinkpad 

760ELD 

P/1 DO 

fi/SIOMB, PASSIVE, CO .. 

...SCALL 

Thinkpad 

760EL 

P/120 

a/SIOMB. PASSIVE, CO .. 

.. SCALL 

Thinkpad 

760EL 

P/120 

8/1 GB, PASSIVE, CD., . 

.. JCALL 

Thinkpad 

760EL 

P/120 

8/1 GB, PASSIVE, CO. 

.. SCALL 

FOR ALL DESKTOPS & SERVERS PLEASE CALL 

Call UK before you buy IBM 


Visit OurWeb Site 

www. compute rlane.com 


COMPAQ 


Notebook Systems 

Armada Notebook Systems 


NOVELL 

Netware 3.12/4.1 Promotion 
5/10/25/50/100/250 USERS 

RED or WHITE BOX 


call tor best price 

$ free network card with Purchase over $2500,00 ft 


HEWLETT PACKARD 

Printers 

HP DESKJET 340 ..... .$295 

HP DESKJET 60G/66QC.$289/392 

HP DESK JET 850C/1600C.$495/caII 

HP LASERJET SUSP ..$485/C3l1 

HP LASERJET 4+/4M+. ...... $1340/1845 

HP LASER 4V/4MV.$1840/cali 

HP SCANJET 4S/4C. $call/S92 

HP LASER 5SI/5SIMX.. ..$ca» 

HP LASERJET 4+. $1045 

HP LASERJET 5/5M.$1265/1899 

COMPUTERS 

VECTRA XU SYSTEMS 

XU 6/150 16/1 GBscsl+CD+ Matrox . *, . Sstock 
XU 6/150 1G'2GBscsi+CO+ Matrox * * * . $StOCk 
XU 6/200 1 6/ 1GBscsi + CO+Metro* .... . $stock 

XU 6/200 32/2G8scsi+CD+Matrox-$StOCk 

built i n Network card, Windows NT preio adetf 

HP NETSERVER 

Netserver LC P/100/133/166 32/1gb+CD. . . Scall 

Netserver LC P/133/166 32/lgb+CD.Scab 

Netserver LH P/133/166 32 mb,™ u»*, .. Scall 
Netserver LH P/133/166 32nth, no diik .... Scat! 
Netserver LH P/133/1G6 G4mb,4,2gb, Array . Seal} 
W cal Nor all other Netserver configuration 

HP VECTRA 500 COMPUTERS 

515MCX 5/133 16/1.6 GB .M.ioma.pton. Ssloch 

afiswsri ng^ti eadpliDnes 

515MGX 5/166 16/1.6 G B *cfl*souinf*pn am $stoc k 

aniwtirlngttieadiiliDFies 


LTE Notebook Systems 


veCD, 

AAAJIA 

ve • « 

NIB, Active . . * $3650 
$4290 


-fr-j W uJ=JKiT44j 


*■ 


!.. $stock 


Deskpro 2000/4000/6000 Systems 



Deskpro 200D I 
Deskpro 4000 6/i 
Desk 
Deskn 


Compaq Server 

wmiliii 



166 (racknvEiiint MatJelsJ , 

jOOD G/2QG rinchmo lihi ivtoiM 1 


Authorized Dealer & Service Center 
COMPAQ, IBM,TOSHIBA, HEWLETT PACKARD 


Notebook Specials 

Texas Instruments 

Extensa 510 P'100 B/BIDmb pm\n 

. .$1899 

Extensa 56DCDT FV75 8/8lOMB,aeuw) $3099 
Extensa 570COT P i 00 8/1.2GB,*rti w $3304 

NEC 

Versa 2200c P.75 B SIOmb actiw . . 

.. .$2250 

Veera 60 <J 0 h P.10016/108gb «ti„ 

. .$4250 

Modem Special 


U,S, Robotics 28,8 phone answering Si 79 

U,S, Robotics 28.8 Win Modem .. 

... .$135 

Motorola Bltsurter ISDN . 

... .$259 

Video Boards 

Matrox 24MB Millenium 30. 

$289/429 

Diamond Stealth 30 2MB . 

... .$160 

Imagine 128 SMB Pro PCI. 

..$1285 

Imagine 128 2MB. 

. . . .$299 


TOSHIBA 

IOCS mm 4/330M8 ..Sstock 

S mm ftMHIB.Sstock 

T2150 CDS DX4/7S 4 r ^40W1fr+CO+SOLIND Sstock 
T21SDC0T BJW/76 LWWB+CfcSOUND Sstock 
T2150CDT DX4/T5 4/5WMBtfikS0U«D SstOCk 

T10DC5 m WHIffl.SstOCk 

T400CDT P/75 . Sstock 

T41QCDT m IflIOWtoCB ,, Sstock 

170QCT P /120 8.1.3GB .Sstock 

T71QCDT P/133 IS/UGBtCD .Sslook 

T720CDT ?m 1 B/UOB*CO.Sstock 

WWf RELEASE 

THOCS P/ 1 DB 8/61QMB .Scall 

Til DOT p/iw I/I 1 IHI .Scall 

T420CDS 51 DO L'BIGMB+CGt&DUNO $cal! 
p /100 M.aGfl*CD*souNO . scan 
I0CDT vm 16i1.3M+CD+SOUJfl), ,$cail 


Also carry Toshiba 
Refurbished Models 
• Call for Price * 




| Sfpe.cl- ' 


; jfnto if Jt, 

iMH 


ACS P /166 MTCD 

PCI Intel Triton Chipset 
5 iskb Pipeline cache 32 MB Ram 
1 . wmb floppy drive 2 GB IDE hard drive 
Matrox 2 MB 3 D 1600 x 1200 Video card 
SxCD Rom Drive (Toshiba) 

Sound blaster AW 32 { 3 D sound) 

Mid Tower Case 
115 watts speakers system 
Fujitsu mr Enhanced quite wings keyboard 
Windows 95 (original with CD) 

DOS 6.22 (original with disks) 

Mag DX 1795 SVGA Monitor 17 ” 


Computerlane 


Outside California: 1*800-526-3482 

Inside California: 618-884-8644 • Fax: 818-884-8253 

comlane@jnstanet.com 

7500 Topartga Cyn Blvd., Canoga Park, CA 91303 

Hours: Monday - Friday 9-6, Saturday 10-6 



Networking 

3cam 3C5Q09 combo NIC ..$119 

3cam 3c509b. $105 

Lampro NeZOOO compallble.45 ...... .$29 

NE200Q (microdyne) .$69 

3com llnkbultder hub 6/24/48 port .. .$caH 

Motherboards 

Azus Pentium M'9+256 

pipeline bc ...$205 

Amptran Pentium M/B+256 

pipeline BC ...$129 

Intel Zepa Pentium M/B+256 

pipeline BC.,...$193 

Intel Endeavor Pentium M/B+sound . .Scall 

Intel Aurora M/B with Orion .Scall 

Controllers 

Adaptec 2940 w'klt ..S25Q 

Asaptec 1542 w/kit .$250 

Adaptec 294DUW w.'kll ... .$31D 

» call for other scsi models 

Academic Software 

Microsoft Academic Partner 

Microsoft Office Professional 

far windows 95 

$165 

MS WINDOWS NT 3.51 SERVER .... .$345 

Ms Win NT workstation .,., .$99 

Ms BackOffice Server ..,.. .$1074 

Ms SQL Server .. .$770 

call for other Microsoft Academic Prices 
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UNIX on NT? 




[WindowsNT. 


Soft way Systems is the leading provider of standards-based 
open systems tools for Microsoft® Windows NT", The OpenNT™ 
product family consists of a fully conformant PQSIX.l / POSIX.2 
runtime and development environment for NT and a host of com¬ 
plementary 7 system products. In the coming months, we will he 
expanding our product line to provide a fully conformant UNIX 
operating system environment for Windows NT. OpenNT includes 
all of the components that users and developers demand on UNIX 
systems - now available for the first time as a native, fully inte¬ 
grated environment for Windows NT. 


Now you can have the 
advantages of a UNIX 
system while running 
Microsoft's most robust 
Windows operating 
system - truly the best 
of both worlds! 

Take advantage of our special offer Buy any OpunNT product and 
get one year of product updates for free. Add to this our 30-day 
"no questions asked" money-back guarantee, low price and free 
technical support and you have a deal dial canT he beat. 

For the latest Info on OpenNT visit our web site at: 
http^Avww.soltwayxom/OPLsNT or caff 1-800-GET-UNIX! 



1 -8QO-GET-UNIX 


IBS Berry Sf„ Suite 5514, Sun Francisco, CA 94107 
Tel: {415) 896-0708 • Fax: {415) 896-0709 * Sales Toll Free: 800-438-8649 
Email: opeimt@saftway.com * WWW: fittp://www.sohway.cam/OPENNT 



Softway 


Systems 


■ OpenNT Commands & Utilities, ...... $199 

UNIX-style she// and utilities. All your Favorite 
took including k$h, owk, grep, $ed, vi and morel 

■ OpenNT Software Development Kit.only $99 

Development system for porting & developing 

POSiX and UNIX applications to Windows NT 

M OpenNT XI1 Server...... *. $199 

Competitively-priced, high performance X? IR6 
display server for Windo ws NT and Windows 95 

■ OpenNT Telnet Server, .. ....from $99 


Multiuser telnet daemon service for Windows NT. 


OpekNT ei a irfldenwrk of Softway Systems. I in This proper indude; software dMJoped by the Uniroraty of (alifwti id, Serlt«lcy and Ns tonir ibul m. All oih&r tegi nerd rradwimi ki {id tfpdsmflrks nrc ihc property of Iheir respcrtiw awn crs . 






Sartwev 


with a Rose keyboard monitor switch 


Streamline your computer room by reducing excess equipment. 

; up to 256 CPU's from a single keyboard, monitor, and mouse. 
View is our best-selling switch, has every feature you can imag- 
and installs in minutes. Compare price, features, performance, 
quality, and support and you'll find Rose can't be beat. Call us to 
discuss your application or to receive your free information kit. 


Come See Us at 
Strictly Business, Oct. 16-17 
Houston, TX, Booth #116 
Tech & Learning, Oct. 23-25 
Dallas, IX, Booth #802 
Networks Expo. OcL 29-31 
Dallas, TX, Booth #1579 


and 


and 


# 


ELECTRONICS 


P O. Sox 742571 ♦ Houston, Texas 77274 
TEL 713/933-7673 ♦ FAX 713/933-0044 


Call today for free catalog 

♦ Print servers 

♦ Data switches 
Keyboard/video control 

0 - 333-9343 
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Add-In Boards • Bar Coding 


Add-In Boards • Communications/Networking 


Add Four Comm Ports 
To Your Laptop 



With One Small Card 


An expanding new world of communication for laptop and portable 
computing can be found through a new and innovative PC-card from 
Quatech, The QSP-100 has four RS-232 asynchronous communication 
channels accessed via four separate D-9 connectors. 

Ideal for multi-tasking environments, the QSP-1G0 is powered by 16550 
UARTs allowing for a maximum baud rate of 120K. In order to minimize 
resources while communicating to multiple devices the Q5P-I00 requires 
only one hardware interrupt. For information on this card and other 
innovative PC-card products please call 800/553-1170 for a free catalog. 


CJ QUATECH 
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The Next Generation 


Celebrating... 

LaserUtc™ & DuraTrax 


join the party as we celebrate two hot new products! 
Laser Lite—the smallest portable laser bar code reader on the market! 

And DuraTrax—the first portable reader to fully integrate 
i==== ^^ Touch Memory* and bar code technology. 

Call for your free in form at ion kit! 


1105 N.E. Circle Btvd., Corvallis, OR 97330 

541-758-0521 * Fax 541-752-5285 * http://www.videx.com oca™ 
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Yes. We Build Multiport Serial Solutions. 




Moxa Tech USA, Inc. 


Intelligent Multiport Controller 

•K to 12S serial ports per system 
■Speed up to 460.8K bps 
•High performance dual RISC CPUs 
•Pull modem Mum* display each port 
•Multiport module rack mountable 
• Multiport module can be KJOM away 
■Support* Windows NT. 95. 3,x. OS/2. 
NetWare. UNIX and many oilier* 


8QO-699-MOXA 

5?4 Wedded Dflve, Suite i 54-OB S3 Striwr 
Sunnyvale. CA 34B03 Elmhurst, NY 11373 

Tel i4DB 1734 2224 tel : ( 71 8)872-7354 

Fax (4OB]734'444? Fa*: (718)536-9273 

Email: oito^moxB.com WWW: hnpj'rt*iww.niij3tja.aoin 



RS-232/RS-422/RS-485/Current Loop SerlapoLerface - 

Yes, Single Card Does It AH! >^ 1inoo 

■ Uses standard RS-232 commands - $f*?*i8* Jf? 

no special drivers needed 

■ Automatic data Now control * £* 

* 16C550 UART with 16-byte FIFO buffeiy*^ ^ 

■ Transmission speeds up to 1 1 SK bps/jSSyffifo* 

■ Complete RS-232 modem control 

* Supports 2-wire or 4-wire operati 

for RS-422/405 

* Both DB-9 and DB-25 connectors irdumfc ^J ' '/' V 

* PC-ComLIB software included, but not i n 11 1 

* Multi-port cards also available p a rt # pc i L fc \ 


A « * 750 Easl Arques Ave-, Sunnyyule. CA £4086 

ADNflkNTECH. TeK * Fax. -103-245-3269 

Homepage h11p:-vwww.bitJv0rilok com * e-mail. Info® a dus ntek.com 
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LET YOUR COMPUTER DO THE TALKING! 


Voice Express Voice/Fax Mail 

integrates major voice/fax applications plus 
program control into one full-featured high 
performance software. PC-AT/386/486 
based. Menu driven. Easy to use. Supports 
up to 32 voice lines and up to 8 fax lines. 
Works with most business phone systems, 
Centrex, DID service, T-l lines. Call now. 

So ftware+hard ware kits C 

2 voice lines kit starts at S-J 

Fax on demand: (805) 523-1329, Doc. ft 1004 
Web Pages http,//www. centrdtech.com 


I Voice Mail 
I Fax on Demand 
I Inti Call Back 
I Auto Attendant 
I Talking Yellow Pages 
I Fax Broadcasting 
1 Fax Mall 
I Telemarketing 
9 Date/Party Lines 


Cl 

TECfF 


VTRAL 

OOLOGIES 


1 - 800 - 532-8054 


FAX (JlO.5) 532-!) i74 * e-mail: jJcs^eentrsllGdi.tcjm 
Swing Cntnpuitr Ustrt Sinte !9H2 [ \ gfl8 Challenger Ci,, Moorpark, CA 93021 
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STARVIEW 

Control up to 216 Servers 

with just 1 Monitor, Keyboard, and Mouse 

• Supports SVGA, VGA, and Multisync Monitors 

• Keyboard or pushbutton CPU selection 

• Autoboots Keyboards and mice (SV421) 

■ Cascadable 


*** 


& 

** 


W-tll 

as 

4 

Si- 



Servers i 

™ ill 111 

USA/Canada: 800-265-1844 (ext. 231) 

Fkx: (519) 455-9425 f Internet 5-Mail: s(axtedfl.CA^uter$dr3Me5yS.oam 

http://www, startQchcomp, com 

s-i -r t Samsst COMDEX Fall '36, tas VegaE, BdcIIi S 725B 

StarTecn 



LOMPUTH FROOIXTS 

us* * Canada - UK « fniiiT 
Netherlands * Hons Kong 


use Fax or Internet 
pr C3»; (519) 455-3675 font- 231) 


Viaa/Mastercard/American Express 
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HARDWARE SHOWCASE 
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Communications/Networking • Computer Systems 


OOtfT 


GET MAD 

GET YOUR MESSAGES! 

TTI's New 4-PLAY 
Voice Processing Cord & j 
Voice Window Application Software 

FEME Of HURD FOR UMXR A THOUSAND DOUARS 


1 - 800 - 945-4884 

hc/vim/ajhex 

Dmhpers/OEM Potiogei AvaJMIe 
SpEtinPii in Inrt e rn□ Ieasal Sales and Support 

Idking Technology, Inc. 1125 Martfc Ave, AlamwJn, CA 
Phone; 510 522-3800Fas: 510 522-5556 Fnraih saJe5@Hi.net Wt 
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Industrial Rackmount Computers 



Low Profile 3.5" Rack chassis 
PC1/15A Backplane 


19 ‘ Rackmount chassis 
(3-20 slots) 

* All-in-one 80486 lo PENTIUM 
CPU cards 

3-20 slol ISA/PC I Backplanes 
200-350W, 85-265 VAC Power 
Supplies, 48VDC, 24VDC, 

12 VDC Version Available 

• NEMA +/J2 Industrial Workstations 
Panel Display PCs 


A C~^ I Western Region: 1 -800-983-117/ 

SYSTEMS Eastern Region; 1 -800-886^2243 
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TAKE CONTROL 

of 2 to 64 SERVERS 

FROM ONE KEYBOARD, MONITOR AND MOUSE 


■ Keyboard/moiise emulation 

* AUTOSCAN 

* Front panel & 

Hot key operation 

■ Remote access to 150' 

* Desktop or rack mourn 

* Over 50,000 in operation 

MasterConsole 

Rock solid , reliable control 


* Any mix of PCs, 
Mac, and Sun 



— * 


-m * 



CALL TODAY! 800-RCI-8090 X 71 

DISTRIBUTORS LOCATED WORLDWIDE 

RCI Europe (31)-10-458-6673 RCI Taiwan (886) 2-218-1117 

fax (31)-10-451-9610 fax (886}-2’218-1221 

Raritan Computer, Inc. 908.874.4072 fax 908.874.5274 

10-1 llene Court, Belle Mead, NJ 0S5D2 ■sales@raritan.com ■ http^iWww.raritan.com 


311 DAY MONEY-BACK GUARANTEE FULL 1-YEAR WARRANTY 



Industrial Strength PC Solutions 

Rock Mount Products 

• Rock mount Systems ’ 386 to Duel Pentiums 

• Rock mount Chassis - Up to 20 Slots 
Custom Design & Modifications available ... : - 

• Rock mount Monitor * Up to 20” 

• Rack mount Chany 101 Keyboard 

• HDD / CD-ROM Enclosure ■ Hot Swappable 

• NEMA 4/12 Workstation 
Single Board Computers 

• 386/486/Penrium ■ ISA / EIAS / VESA / PCI 

• Passive Backplanes - from 3 slots to 20 slots 
Segmented Backplane Available 


20 S/of Hot Swap Redundant P$ 

800-927-5464 
408-452-9200 • 408-4S2-92I0 FAX 


In-House Otsign ft Mattufactuting 


Cull at pax far lit ft Catalog 
2032 B&ring Dr. - 5an Jose. CA 95131 




VlSfT our World Wide Wth 

http:tfvvww.appro.com 
E-Mail: appro@appro.com 
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industrial PC Power Supply 


■ 85-265VAC, -48VDC, 
+24VDC, +12VDC input 

■ 70W-350W output 

■ 60KHz PWM control 1C 

■ 0-55°C operating 

■ MTBF > 20 years 

(CP ACQUIRE INC. 

CALL: 1-888-618-6188 
FAX: 415-428-1172 



1 ea BYTE OCTOBER IS9fi 


Circle 70 on Inquiry Card 
(RESELLERS: 71). 


Circle 86 on Inquiry Card (RESELLERS: 87). 































































Computer Systems 


Computer Systems 


All-in-one Flat-Panel 
Rack-Mount Systems 

For Your PC-based Control Application 


/ CERTIFIEdX 


ISO! 

^900jy 



<ss> 


1 / 


HO®'* 

iisfe 


•u* 


* TFT, EL or Mono flat-panel display 

* 14-slot backplane 

- 386/486/Pe niium 0 with PCI Bus. 

* 250 power supply 

* Disk bay space: 5,25" x 1, 3.5" x 2 


iR Xioml , 


Tel: 909-464-1881 
Fax: 909-464-1882 

E'ma i I. &a les @ axiomtek .com 
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| ENCLOSURES lor 386,486 
PJ| ! 1 & Pentium® Processors 

jl; I KEYBOARDS 

-ME MONITORS 

j BLs jp^'l WIVE ENCLOSURES 

" ~ ^ j ^ PC Enclosures 

|sl 3 1 H I ' from $300 

Monitor: 

3 10 " Super VGA 

Color from $650 

Keyboards: 

Drawer, Shelf & 
Panel from $35 

Excellent Air How & Cooling 

Accepts Most ISA r EISA i, VESA, PCI Motherboards S Passive Backplanes 
Rack & Desk Models - Up to 20 Slots * Rugged, Modular Construction 
200. 300 & 400 Watt Supplies. UL CSA, TUV * Made in USA. 


foil or writs 
tor descriptive 
brochures, prices 
or applications 
assistance: 


8620 Roosevelt Ave, • Visalia, CA 93291 

209 / 651-1203 fax m/ 651-1353 

Web site hup-J/www. IntegrandResearch.com 
Email sates@lntegrandResearch.com 


PC ^m • PMtom*xa 
rmstered [rasterra* Of 

Cojp. 0rii. EE and 

compwtefbaaris nor irvJuded. 
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PC-IN-A-BOX 


Run DOS applications 
in ROM on portable 
systems. Complete 
with CPU, LCD, 
memory, peripherals, 
keypad, supply, 
support. $299* up. 


CPU CARDS 

With Rom, Ram, Flash, Panda 

KS-7 All in one 486 SLC - $299* 

VGA, Ethernet 4 SrL 2 Par. Idc, Hop, 

Keybd, sound, 8M Ram/Flih 

KS-8 Portable Elan 386 - $399* 

5M mem, 3 Sri, 2 Par, CGA, ball op. 

KS-1 Low Cost Nee V4G - $129* 

3 Sri, 2 Par, ] 0 bit A/D, Modem. 

m i\ LOO, (urm wrskin sec finr prim far ikiaits 

800-505-6749 ■ Fax 303-786-9983 

KiLA 
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386 to Pentium CPU Cordj 
ISA/ EISA/ VESA, PCI 


Computer 

Systems 


* Completely Configured Systems 
° fladtmnunt System Entlosures 
° flRfllll *I/IE! Industrial Ulorlistdtians 
& momtnrs'° [flomter Enclosures 
D Heylffldrds°Keybflard Enclosures 
Single Hoard Computers 
0 Lo 20 Hot Pdssiue Backplanes 

For more information 

BOO-7DD-S5BO 

http;//www.si lironrax.com 
E-mail: iiliconrtix@into.com 
TeUM-TM-lOW Fax 4DB^745-257D 
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HARDWARE SHOWCASE 


Computer Systems • Data Acquisition 


Data Acquisition 



A large variety of 
SBCs in stock 
for fast delivery 


• 486AND PENTIUM CPUs 

• UP TO 200MHZ SPEEDS 

• PCI SCSI INTERFACE 

• E-IDE INTERFACE 

• S VGA VIDEO OUTPUT 

• DUAL SERIAL PORTS 

• ISA & PCI BACKPLANES 

CALL TOLL FREE 

1-888-RECORTEC 

Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info@recortec.com 
http ://www. recortec.com 

RECORTEC 

1290 Lawrence Station Road 
Sunnyvale, CA 94089 
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Request our free 
Product Catalog 

* COMPUTERS 

* ENCLOSURES 

* KEYBOARDS 

* MONITORS 

* PRINTERS 

* CUSTOM DESIGNS 

CALL TOLL FREE 

1-888-RECORTEC 
Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info@recortec.com 
http ://www. recortec, com 

RECORTEC 

1290 Lawrence Station Road 
Sunnyvale, CA 94089 
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U.S.A. Made Rackmount Solutions 


from THE 


Over 40 models, sized from (U through 6U, 17” to 
24 M deep, plus rackmuunt switches, monitors up 
to 20", Jfc keyboards with or without trackballs. 

nrv PRICING FROM 5138. 

unsegmented 

passive backplanes w/ or wfo FO slots, 
rriTTii-rira^ ]ine of 486 & Pentium skit 
rds & motherboards up to 2U0 MHz, 
uding Intel's full line. 

AC OR 48V 

.r SWAPS 

STOW • 

Customized Colors Available 
TRI VALLEY TECHNOLOGY, INC 
4569-A Las Pft$ifas Road, Livermnre^^455oH 
VOO 510 447-2030 * FAX; 510447-4559 • www.rackco.com 




& M/C 


Accepted 
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Expandable Data Acquisition 

| ESSE 


Our 12- and 16-bit, 100 kHz piug-in DaqBoartte“ 
offer you high-speed, expandable PC-based data 
acquisition that grows with your application. Expand 
up to 256 channels with signal conditioning options 
for temperature, strain, pressure, accelerometer, 
isoiation, high-voltage, frequency, and more. 
Extensive icon-driven software support available. 

F fi 216 439-4091 

1 Fax: 216 439 4093 

http://www,iotechcom 



Rackmount PCs _ 

Industrial PC Chassis 
Industrial Workstations 
Panel Display PCs 


Pentium/486/386 CPU Cards 


RS-232/422/485 Interface 


Analog and digital I/Os 


Data Acquisition 
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Call 800 - 800-6889 to 

receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs, 

Advahteck 

750 E. Arques Ave. 

Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 


Industrial PC Solutions 




BYTE Customer Service/ 
Ordering Information 



Customer Service 

Orders 

Belgium 

0800 71260 

0800 71635 

Denmark 

8001 6934 

8001 7728 

Germany 

0130 629 448 

0130 826 112 

Netherlands 

06022 4959 

06022 2146 

United Kingdom 

0800 973 195 

0600 973 017 

Italy 

1678 79415 

1678 76155 

Spain 

900 943539 

900 933539 

Sweden 

020 793386 

020 791136 

Switzerland 

155 24 18 

155 72 57 

France 

0591 6068 

0591 6088 

Other intt 

+353 91 752792 

+353 91 771385 

US 

1-800-232-2983 

1-800-257-9402 

US/Canada/Mexico 

609-426-7676 

609-426-5526 

Fax: 



International 

+353 m 752793 

609-426-5434 

US 

609-426-7087 

609-426-5434 

e-mail: 



new orders 

m po rde rs @ m eg ra w-h ill.com 

customer service 

mpcstsvc@mcgrawf-hill.conn 

address change 

mpaddchg @mcgra w-bi ll.com 

McGraw-Hill web: 

//www.mcgraw-hill.com/ 

'multipub 

Mail: 



BYTE 

BYTE 


P0 Box 555 

Box 72 


Hightstown NJ 08520, USA Galway, Ireland 

ST 


A Division of The McGraw HiU Companies 











































Data Acquisition • Disk £t Optical Drives 



FREE Instrumentation Software Demos 

Software Showcase is a multimedia CD-ROM that gives you an 
interactive overview of the leading instrumentation software 
packages from National Instruments. Demonstration versions 
are included. 

Software featured includes; 

* LabVJEW graphical instrumentation software 

■ LabWindows/CVi visual development software 

* ComponentWorks software for Visual Basic Measure 
software for Microsoft Excel 

■ Virtual Bench turnkey virtual instruments 

Software Showcase runs on Windows 3.1/95, Macintosh and 
Power Macintosh. 

Call for a FREE Software Showcase 

(800) 433-3488 Fax: (512) 794-8411 E-mail: Iflfo@natinst.com 
WWW: http://www.natinst.com 
National Instruments 
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Custom 


SCSWue^Active 
Terminator 


Optional 

Bene fits : ffamo le Oispby 

* Improves SCSI Bus Performance 

* Less Errors; More Reliable Data Transfer 
4 Diagnoses Problems - Analyzes Signal Quality'" 

Features; 

* Active Regulation * Supports 68 Pin, 50 Pin 

■ Status Indicators * Gold Contacts fast 20 & Ultra SC 




Over 40 Cable Styles In Stock 


SCSI us* Gold 

I Benefits; Diagnostic Cables 

* Wo Loss Qf important Data 

* Faster Performance ■ Test Cable Integrity 
Features: 

* Diagnostic Indicators * Large Ferrite Fitters 

* Triple Shielding (Unique Cable Design) 

■ Double Gold 20u' Plated Connectors 

* Extra Heavy 26 Gauge Wire, 50 & 68 Pin 


SCSIt/ue Teflon 

Custom Internal Cables 


Benefits: 

• Less Errors, Ultimate Performance 

* Silver Wire improves Signal Quality 
Features; 

• Perfect 90 Ohm Impedance Match Custom , ntem3 , Cables in , DAY , 

* Triple Pronged Connector With Gold contacts 




SCSI "Active 
Digital Switch 


COMPATIBLE 

Benefits 

* Share SCSI Devices Between 2 Computers 

* Attach up to 14 Devices to 1 Computer 

Features: 

* 2-1 Active Digital Switch/Repeater 

* Regenerates SCSI Signal for Long Runs 


^ rail j% ° , |,c,|,T,A,i The SCSI Solution Company 

h ttpJ/wwW'Scsipro. com 

3101 Whipple RdL » Union City, Ca. 94S&7 ■ Ph: 510-471-6442 ■ Fax SKM71-5267 
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Disk Et Optical Drives • Fax Boards/Machines 


Parallel 


Worlds Smallest with Power Supply Inside Win 9$ Mug n' I nay 


scsi. Portable mumi/o Drives 

I L. LMLIA Td Computer. 

„ „ RaralieJ Port 

1 30% FfcS 



* 1 Glig JAZ 
- G40MB OpIicHl 

Internal UPS Battery Option'! 
with Adi drives up to 4 Gig 

ph:(408) 983-1127 

4-1fi Gifl DAT mum I lO http://www.libertyinc.com 

lnlnmn-1 Power Supply FAX (40JJJ 243-2885 Leave ElTteli address 
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SMART FAX MODEM? 

Yes, a fax modem that works with your PC off!! 


Introducing The Fax Modem That Stands Alone.. 

The FutureFax 144 


Advanced Multi-function Fax System 
for DOS, Windows & Networks 


—Q— 


^ADVANCED IHAGI 



£ a m mum lc M I 6hi 

. 2 7 7 : 




0 Send/Receive Faxes With Your PC Turned Off! 
0 Print Plain Paper Faxes Direcity To Your Printer 
and save hundreds of $ on thermal paper. 


0 Stores Faxes In Memory 0 Send Faxes with any Scanner 

0 View Faxes Before Printing 0 V*42, MNP Data Modem 
0 Forward to Remote Location 0 Up to 32MB of Memory 
0 Comes With FREE Software 0 AC or Battery Operation 
0 Supports CAS Applications 0 And Mich, Much More!! 


Call our 24 Hour 
Fax-On-Demand System 
for FREE Information. 


1-888-GET-FAX4 


Advanced Image Communications 

3343 Vincent Rn* #D Pleasant Hilu CA 94523 FAX 1-51(1-947-19DU 
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Let your "true colors shine through" 
when you advertise your 
computer products in the 

BYTE 

HARD WAR E/SOFTWARE SHOWCASE 
our popular, affordable, 

4-color advertising section! 

For more information call your BYTE sales 
representative (see listing, 
page 201] or fax 603-9,24-2683 
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HARDWARE SHOWCASE 


Laptops Et Notebooks»Memory/Chips/Upgrades»Misc. H/W 


Misc. H/W • Multimedia • Programmable H/W 





BEST 


Micro Irilcrintlimiiil. Inc* IOH50 Scuhoiirtl Linip. Houslmi. Texas 
77099. Top quality mercfutndixe with excellent service and support 
mice 1984! Houston: <71.1)4954096. Fax (713) 495*77') 1. 

1 Emirs: H*fi Mimdn.y-Friday. 


^Pentium is a reglilen&d t/oclemark o( truer Coiporation. 

1 - 800 - 967-5447 

Internet; t-ittp;//www r pcmiritvccjin 


• Please visit our 
web page for the 
latest specs and prices! 


MULmumm nHcmmm mi 


* 11.3" 630x600 Dual-scan Color screen. 2MB 
□RAM. Optional 12/T flMC.C TFT Active Matrl*. 

* BuiK-ln CD-ROM drive, 16-bit stereo 
sound, 2 speakers, & fthc. 

* Two type II PCMCIA slots, aerial, 
parallel, MIDI, PS/2, & infared ports- 

* Windows 95 of DOS 1 Windows. 

* 1GB removable PCI EIOE HD 
(up to 2.1 GO available). 

* 1 SmLi RAM {maximum 32mb} 
and 2$$K level 2 cache. 

* 1 year parts and labor warranty. 

Extended warranties available. 

* PS/2 Glide Point & Joystick 

■ 3.5" removable floppy drive. 


LOW 
COST 

'Mii'm tarmmkWt Mirk MW im. ifw twmi 
bfatMf of Wl tfCit pnvc/pcrtiwfljpnvi fltie ' 



■ Complete line of models & sizes in stock ■ Computer Chassis 

■ CD-ROM Enclosures • RAID Enclosures • 19” Rack Cabinets 

■ Hot Swapable Po^er Supplies • Removable Disk Drive Modules 

* NEW! ATX-style chassis ♦ Designed for FCC certification 

* Competitive prices * Custom colors & designs available 

Call NOW for information and catalog 


1 - 800 - 394-4122 


CALIFORNIA ' 

v P PRODUCTS ^ 


VISA & MasterCard accepted - Same day shipment! 
408-638-9460 - 205 Apollo Way - Hollister, C A 95023 
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HitiSentry 

The only way to make sure your 
super-powered PC Is properly cooled! 




CAMEL 

TEC! H M C8LCK3 V J IPJC. 


* Mate sure yaur system dfki CPU are operating 
at proper temperature. 

* Know tire exact temperatureef your syst%, 

and CPU at ait times. i% , 

* Prevent hea &d gfatd systernniifcfeik 

* Protect your Wk, 

. Prolongyour 

* Be notified automatically of overheat condi 

* Windows 3.1 / 95/ NT, Novell versions avails^ 


1-3A6-&43-4321 


http://www.camuea.com 

m Oan»t he.. 5sro J ov.CA 95131 T*: 1 W321 $m Fan 1 400-321 9flfl5 
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NEAT 


CD LABELER KIT 

| Create your own artwork On Your Computer 
will! easy-to-use NEATQ Templates. 

2 Prim on Any User Printer using NEAT0 
pressure sensitive die-out labels. 

3 Using the NEATQ Label Device, apply 
labels... PERFECTLY EVERY TIMEI 

KIT INCLUDES 

• Label Design Templates I PC £ Mac) 
- Ills Amazing ttaalo Labiiw 

* Cumpleie hurl ruction Guide 

-S ®S> Id 

800 - 984-9800 

MtefoPatent* 2hS HoJgu Avn.« Eaa; Hdvsn. CT Dratf 
^03-4*6-517Q * fin 20W66-517B 
IH fiirafle .44 (Dj^SHJ 5fi1571 - Fit *4 A I'Djl-EI SG2 CWDtl 

See US&. http:,'^-witf-rsEaln.cum 


Circle 99 on Inquiry Card. 


DLicHgJOCr" 


is a vertically Integra Led design 
and manufacturing company specializing En computer enclosures, disk 
Subsystem enclosures and fully integrated systems. 



Now 


Supporting 


Industrial P C t ndosu res " : 

Tower PC Enclosures ^ ?' J 

Tower Drive En close r es H ^ 

Rack Systems 

Rack mount Accessories I 

GPU Garbs and Backplanes^^^^P ' 

Rackmount Drive and PC Enclosures 

Industrial PS2 Power Supplies 

Redundant N+1 Load Sharing Power Supplies 


ATX 


Phone: 1 -702-356-5595 FftXt 1 -702-356-636 1 Email: mfo@filiger.com 

I n ter n et : Iutp://www.stiger,com Postal: 1385 Greg St.Suite 101 Spares, NV B9431 
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Flashlite 


■ 8 Mhz V-25 + Processor 
1 512 KB RAM 

• 256 KB Flash mK 100 Koc Ncw 
1 2 Serial Ports 


Produce of 199^ 



Single Board Computer with DOS and Utilities $195 

Embedded controller applications; Simple software development: 

2 fejt DMA rhwanck * 8 analog inpun wirh « Creaic an a PC comparibk computer, 
piujuajnitidbit comparator Icvds ‘ priority * Downluati in .oiler .COM formal io flash tlisk. 
intermpr controller with vcltof r>r register ■ TtSI and debug ihrough the console serial porr. 

bank switching- * Modify the startup batch file do Load and 

execute the application On reset ut puwc mp. 

JK microsystems 510236-1151 fax 510 236-2999 

1275 YUba Avb., San Pa.blo r CA B48Q6 http://WWW, dap, CQm/j kmicro 


Circle 103 on Inquiry Card. 












































































Programmable Hardware • Tape Drives 


Low Cost 1 6-bit Controllers 

Easy to program in Borland/Microsoft C/C++. 

VI04™ Prices start at $149 Qty 1, $59 OEM 

* 4.0x3.5\ 32+24 I/O, LCD, PC/104 
Interface 

■ 3 UAHTs, 3 timers/counters, RTC, 
watchdog 

• 1112-bit ADC, 4 12-bit DAC, Networking 

■ C library, Development kits 

^TERN 

1 INC. 

216 F St. #H14. Davis CA 95616 USA 

Tel: 915-758-0180 Fan 916-758-0181 

internet Email: tam^ietcom.com 

Circle 1 02 on Inquiry Card. 



Embedded Controller Kit 


. I Complete Soft nave and Hardwire Solution 




Z-World's EasyStart Kir provides everything you need to 
begin embedded systems development. The kit contains our 
Micrn-G controller (smaller than a credit card with 14 I/O fines. 
RS232,128K flash EPftOM, 32K ram and aoc). Dynamic 
C™ EasyStart (a simplified C development system) 
sample circuit/prototyping board, power supply, 
documentation and all the ca bles necessary to start 
development immediately. 


Only $279! 


1724 Picasso Ave. 
Davis, CA 95616 
916.757.3737 
9ie.753.5M1 FAX 


For quick info, call cur AuIdFax 
9ti753.0615 from your FAX. Request 
data sheet #35. Or visit our web site at 
http:Mw ww.zworld.com. 


Circle 100 on Inquiry Card. 


RAID Drive Arrays • Security 



Circle 109 on Inquiry Card (RESELLERS: 110). 



[-Programmable 
tantmllers 


'be Miniature Controfler Specialist since 1983 

Z-Vtforld provides a complete software and hardware solution for embedded systems 
and control applications* Our low cost miniature controllers provide a variety of 
digital I/O, ADC, DAC, and RS232/RS485 communications For only $195, our Dynamic 
C" integrated C development system allows you to create real-time multi-tasking 
programs up to 51 2K (approx. 20,000 lines of C code). 

Controller pricing from $79. Quantity discounts start at 5 units. 

1724 Picasso Ave, For quick info, call our AutoFAX 
Davis f CA 95616 916.753.0616 from your FAX Ask 

916.757.3737 for catalog # 10 , Or visit our 
916.753.5141 Fax web site at http://www.7world.com 



Circle 101 on Inquiry Card. 



Circle 104 on Inquiry Card. 


We make software 



Software Security's 
new U ni Kef 
technology could 
change the way 
you think about 
software protection 
forever. 


Ever though our new hardware keys 
are small, they stilt offer the most 
powerful and reliable barrier against 
software piracy ever developed. 

And with competitive pricing, they 
wool squeeze your margins either. 

* Secure protection for multiple 
applications/versions 

* The Industry’s only patented 
protection technology 

* Protects applications quickly, 
without programming 

* Remote update capabilities 

* DOS/Windows/95/NT/Unix/ 
NetWare support 

* Time/date-based execution control 

* Made in USA 

Circle 108 on Inquiry Card, 


Uni Key makes software protection 
easier on your customers* your 
developers, and your budget.,, 
but harder than ever on pirates. 

Call 1-800-841-1316 for 

more information, or to order our 
Developer's Kit, with everything you 
need to try UniKey protection on 
your application. 

SOFTWARE 

SECURITY K ,' 

A new slant on software protection 

61bomdal Circle, Danen, CT 06820-5421 
(203) 656-3000 • Fax: (203) 656-3932 
http://www.softsec.com 

# i 1 C£ 


OCTOBER 1996 BYTE 193 


HARDWARE SHOWCASE 






























































SOFTWARE SHOWCASE 


Communications/Networking • On-Line Services 


NT Mail 
NT List' 


the backbone 
mail system 
for Windows NT & 

NT Domain' “ i,5 ‘ 


♦ full featured SMTP, POP and FINGER server 

♦ highly configurable, secure list server 

♦ multiple independent mail domains on a single machine 

♦ graphical installation and configuration 

From Only $49 

A FREE Fully Functional 
Time Limited Evaluation Copy 
Is Available On Our Web Site 


_ 


J 


J. 




U»rvWr prn/irm nt Ihnr mp*rtn* mmm 


Internet Shopper Limited • PO Box 6064 - London - SW12 9XG • ENGLAND 

http://www.net-shopper.co.uk (2) 011 44 181 673 7422 


Circle 111 on Inquiry Card (RESELLERS: 112). 


Put Your Company on the World Wide Web! 



VIRTUAL 

WEB 

HOSTING 




9 Oomatn name registration 
provided (httpV/y our .name) 

# Unlimited updates via your 
own FTP account 

m Complete domatn mail processing 
(Multiple POP3, forwarding, 
autoresponders) 

m 500 MB of data transfer per month 

ttC.H per MB over 500 MB) 

9 20 MB of disk space for your html 
documents & graphics («i per mb over 2c hb> 


• T3 Connectivity to the Internet 

• Unlimited e-mail address forwarding 

• Microsoft Front Page® support 

• CGI Scripting (Now Includes shopping cart) | 

• Cybercash support 

• Detailed web usage statistics 
L access to raw log files 

• Controlled anonymous FTP 

• TrueSpeech® server support included 
(real-time audio) 




Also Available-. 

Rea! Audio' 2.0 
SSL Secure Processing 
mSQL Oat abase Tools 


■j. Hi way 
HP Technologies 

THE WOALDWtDC LEADS! IN WEB NOSTWC 
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a tex@hW4iy.net — (407)939'$574- 


Circle 114 on Inquiry Card 
(RESELLERS: 115). 


Engineering/Scientific»Programming Languages/Tools*UNIX 


Engineering Software Catalog 

Engineering Software Direct is 
your #1 source for engineering 
software! The more than 1,000 
products listed in this catalog 
were developed by companies 
and practicing engineers and 
represent a vast resource of 
tools that can help you get 
your job done better, more 
accurately, and more quickly. 

98,9044 

SciTeth International 2525 N. Elston Ave., Chkogo, II 60647 • Tel 773.446.9191 
Fox 773.446.9234 • c-moil mfoa'Hrtcdiini.com • URL hMp://www.Kite<hirt.(cwi 



Circle 11 3 on Inquiry Card. 


ilumputrr Sy*ti*m«. Inc 


Fortran is our forte 

Specializing in Ptrtran 
Language Systems Since l%? 


LF90 

Delivers! 


Speed. Dependability. 
Tlte Lahey Advantage Great Tech Support. 

Create Fortran programs or port 
legacy code to the PC with the 
most-productive, best-supported 
Fortran 90 language system. 

Lahey Fortran 90 


FREE, unlimited, 
expert technical support. 
• 

Guaranteed bug fixes or 
workarounds within 
60 days. 


i Fortran-smart Windows 
Development Environment. 

■DOS, Windows 3/lx, 

[ Windows 95 and 

_ p __ NTSuppor, ■ 

FREE ''W|WWII.1«W*» ■ DLL interlaces to VB, 

product patches VC++, and Borland C++. 

■ State-of-the-Art Intel 


30-day 

money-back 

guarantee. 


on the Web at 



http://www.lahey.com. 

808 - 548-4778 

or 

702 - 8 * 1-2500 

Fax: 702-831-8123 
sales@lahey.com 
http://www.laliey.com 


Pentium and Pentium Pro Optimizations. 
US$895 

Educational, multiple-copy, and 
site-license pricing available. 

Lahey Computer Systems, Inc. 

865 Tahoe Blvtl., P.O. Box 6091 
Incline Village, NV 89450 U.S.A. 


Circle 1 16 on Inquiry Card (RESELLERS: 117) 




Andrew 


Word Processor Drawing Editor Widget Sat 
Application Builder Scripting Language Coding Tool 
Mail Reader, Writer, Manager 
Compound Document Architecture 
Objected-Oriented, C ++, UNIX, XII 


Tu c Andrew User Interface System has been a part of 
the campus computing environment of Carnegie Mellon 
University since 1986 and lias continuously evolved to remain 
at the forefront of multimedia information technology. 


Just Released 


| Andrew 7.4 Binaries in C++ [ 


Andrew Consortium. Carnegie Mellon University; 5000 Forbes Avenue. Pittsburgh. PA 15213 
Web: http://wmrw.c5.cmu.edu/-AnS Tel: (412) 268-6710 


Circle 1 19 on Inquiry Card (RESELLERS: 120). 
































Security 



Run Client/ServerApplications 
Securely over the Internet" 


ED Use the Internet as a secure virtual Wide Area Network 
m Develop powerful Internet applications using 4GL tools 
E3 Use SQLWindows .Visual Basic, Powerbuilder, Delphi, C++... 
E Provides automatic data-stream encryption for all SQL data 
O Uses RSA security and Netscape's secure socket references 
D Includes a complete enhanced version of SQLBase v6.l 
D Transparent to users, developers and administrators 


Use the internet to securely access 
your client/server applications 

Use Client/Sorvm tools tor 
remote access Solutions! 

Pricing starts at Si ,595 far & 5-user version 
Call 1 -800-486-DUNN ext. 405 
http://www.dunnsys.com 

V ___ 




SYNERGY 




Dunn 

sysfemi, inc. 

__/ 


Circle 11 B on Inquiry Card, 


Books/Publications 


H 



OTOffl today,,. HAVE IT TOMORROW!** 

Circle 61 on Inquiry Card (RESELLERS: 62) 


FIVE GREAT PUBLICATIONS! 
ONE LOW PRICE! 


InfoSmirce 


is an exclusive report an the explosion ol 
VR in medical, amuse ment, consumer and 
other arenas. Plus news blurbs on market 
entry by heavyweight & Fortune 500's. 

VR Resource DirBcJpry is your guide to 
hundreds of companies Involved in VR 
products, books, software, professional 
trade organizations, clubs, more/ 

Primer stains VRML, building virtual 
woifds on the internes, areal VR worlds to 
visit on the internet, ABCs of selling up your 
own mlernel home page, mane * 

Pesbtop Yfif contains a complete primeT on 
using VR on your PC, plus, where lo gel kvw 
cast HMDs (head mounted displays) & other 
equipment, the famous Mallei Powergiove 
hat* (converting a SB9 Powerglovo tar use 
with VR), Powergkive sources, iisling of virtual 
world, building son ware, comprehensive listing 
of HMD compaiibiliiy with popular games & 
soltwane, more/ 

VR tnf oMente contains great listings of 
.memo! websites devoted to VR, VH books, 
VR magazine articles & research papers, 
Internet FTP download sites S VR-related 
newsgroups, article listings from back 
issues ol VR magazines, where to go to 
experience real VR, reviews ol popular VR 
books, glossary of VR terms, great VR 
applications, the fulure of virluaf sex. more, 1 

FREE BONUS! 

The lirsl 1,000 orders will receive Ihe 
publication VR Cartoons featuring dozens 
ot funny Cartoons about VR/ Yours 
absolutely FREE f This is a limited pnniing, 
so don't miss out/ Grater todays 


^Incredible Value f” 
-Fam Eifert 


•ftuwring with info 


4 1 k sirtnrgaxbatm'* 
-Sid Mtrzad 


j Five Publication Set! 

' Plus FREE BONUS " VR Cartoons' 


& 1-800-951-710C 

OuoepLue Fax Orders 619-485-8968 


Sond Check Or Money Order to: Virtual Reality Publishing I 
i &4S6 Burnsrdo Center Drive, Suite 375. San Diego CA 92125 1 - 

"Same day shipping an fade* orders mTAvd before 4 pm £$T. Fersonaicheck orders he'd? weeks r 
for check to Near No COD orders, international orders most be paid in US funds. Cat) for Intematfanat v/fN 
S&H cte/yes, trfepartitpate in the BBS Cere Program through the Better Business Bureau of San Dege. 



;© i 9 9.4. 5 0 rvv a it ,|ii bl j.ihe rs • As sod a b n 


OCTOBER 159G BYTE 195 


SOFTWARE SHOWCAS 


























































A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART 


THE BUYER’S MART is a unique 
classified section organized by 
product category to help readers 
locate suppliers. Each ad has Inquiry 
numbers to aid readers requesting 
information from advertisers. 

AD FORMAT: Each ad will be 
designed and typeset by BYTE. Do 
NOT send logos or camera-ready 
artwork. Advertisers should furnish 


ACCESSORIES 


typewritten copy. 2"x1 Vie" ad 
can include headline (23 characters 
maximum), descriptive text (300 
characters is the maximum recom¬ 
mended) plus company name, 
address, telephone and fax number. 
2"x2 Va" ad has more space for 
descriptive text (850 characters is 
the maximum recommended). 
DEADLINE: Ad copy is due 


approximately 2 months prior to issue 
date. For example: November issue 
closes on September 8. Send your 
copy and payment to: 

THE BUYER’S MART, BYTE 
Magazine, 1 Phoenix Mill Lane, 
Peterborough, NH 03458. For more 
information please call Vivian Bernier 
in BYTE sales at 603-924-2521 or 
FAX: 603-924-2683 


RATES (Jan. 1996) 

3-5 6-11 

issues isauea 


12 

issues 



1 ad $790 

$760 

$665 

2"x17« H 

2 ads/issue - 

- 

635 


3ads/issue - 

- 

600 


1 ad $1,580 $1,515 $1,330 

2"x2 s /e“ 

2 ads/issue - 

- 

1,265 


3 ads/issue - 

- 

1^00 


SVGA Splitters 

Monitor. Keyboard and Mouse splitters, multiplexers and 
high quality cables to 250 feet 
>• Connect 2 or more monitors to your PC 
»- Support to 1600x1200 - MADE IN USA 
>- Access 1 PC from several keyboards or vice versa 
>- SVGA < > TV Converters 

HAH RESEARCH http://www.hallreseorch.cofn 

Santa Ana. CA (714) 641-€607 800-959-6439 


BAR CODE 


Portable Reader 

★ AA Battery Operated. 64K or 256K 

★ Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 

★ Double duty as Non-portable Reader 

★ 4x20 Supertwist LCD Display. 35 Rubber Keys 

★ 2 Built-In Inventory Programs or create custom 

★ Download tables and Pick Lists 

★ Wand, CCD. or Laser Scanner Input 

★ Reads 2of5, UPC/EAN, 128, Code 39. etc. 

★ 2 year Warranty on Reader & Wand 

★ 30 Day Money Back Guarantee 

★ 64K Complete with Integrated Laser - SI 299 

★ 64K Complete with Steel Wand - S799 
A Small Size and very long battery life 

http://www.cruzio.com/~wds 

Worthington Data Solutions 

3004 Mission Street • Santa Cruz. CA 95060 

408 458-9938 • FAX 408-458-9964 800-345-4220 


Bar Code Readers 

for PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

★ Attaches as 2nd Keyboard, no software changes 
A Reads 2of5. 128. UPC/EAN. Code 39. etc. 

A External or Internal attachment on PC 
A Wand, CCD, Slot Badge, Magstripe or Laser 
A Supports DOS. Novell. UNIX, Mac OS, etc. 
a 100+ Configurate Options 
A Supports USA and International Keyboards 
A 2 Year Warranty. 30 Day $ Back Guarantee 
A Direct From Manufacturer 
A Top Rated by Independent Review 
A Complete with CCD Scanner - $399 
A Complete with Laser Scanner $655 
A Complete Wand only Reader- $299 
http://www.cruzio.com/-wds 

Worthington Data Solutions 

3004 Mission Street • Santa Cruz, CA 95060 

408-456-9938 • FAX 408-458-9964 800-345-4220 


BAR CODE 


Labeling Software 

For DOS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG. 
KMart. Sears, MIL-STD, Penneys. WalMart. File Input. 
LabelRIGHT for D0S-S279. LabelRIGHT for Wlndows- 
$295. 

30 Day Money Back Guarantee 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


RF Terminal 

Communicates 2 way to Serial Base Station from 
400-1000 ft. Easily covers 1,000,000 square feet. 
1-16 terminals per base station. Keyboard, wand, 
CCD or laser scanner input. 16 Selectable fre¬ 
quencies. Small size and low weight - 14 oz. with 
batteries. Base Station - $845 Terminal - $1095. 
http://www.cruzio.com/~wds 

Worthington Data Solutions 

3004 Mission Street • Santa Cruz. CA 95060 

408-458 9938 • FAX 408 458-9964 800-345-4220 


Windows Bar Code Fonts 

Add bar codes to any font based Windows pro¬ 
gram. Fonts designed for dot matrix, DeskJet 
and LaserJet. Print Codabar, 2 of 5, Code 128, 
UPC/EAN and Code 39 inside your Windows 
program. TrueType fonts, bitmaps and metafile 
support included. Only $199. 

Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 


Portable Bar Code Reader 

► Use as a PORTABLE, WEDGE, or SERIAL 

► 9V Battery Operation with Lithium Backup 

► 2x16 Supertwist LCD Display 

► 54 Key Keyboard with Separate Numeric Keys 

► Real-time Clock Supports Date & Time Stamps 

► Reads all Popular Bar Codes (16 types) 

► Wand. CCD. Laser, or Serial Input Devices 

► Built-In Program Generator 

► Create Your Own Custom Programs 

► 6 Built-In Inventory Programs 

► Up to 250 Programs Can Reside in Memory 

► Create up to 250 Data Files per Program 

► Up to 250 Look-Up Rles in Memory 
>• Built-In Calculator 

► Supports HAYES Compatible Modems 

► 64K Memory with Data Compression 

► 30-day $$ Back Guarantee - 1 Year Warranty 

► Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless. TX 76040 

(800)648-4452 (817)571-9015 FAX (817) 685-6232 
www.amltd.com 


••COLOR - Add $100- 


BAR CODE 


BAR CODE READERS 

For PC, XT, AT, PS/2, & Serial Terminals 

► Emulates Keyboard: Works With Any Software 

► Data Appears as Keyboard Input 

► Uses Enhanced Decoding Algorithms 

► Accepts Wand, Slot/Badge. CCD, Laser, 
Magnetic Stripe Reader. & RS232 Serial Input 

► Reads All Popular Bar Codes (16 types) 

► Reads HIGH. MEDIUM, & LOW density codes 

► Auto-Discriminates Between Bar Code Types 

► Easily Programmed with a Bar Code Menu 

► Over 140 User Configurable Options 

► Daisy Chain Up to 96 Readers 

► Supports NOVELL Networks 

► Supports US & INTERNATIONAL Keyboards 

► Direct Rom Manufacturer 

► 30-day $$ Back Guarantee, 1 Year Warranty 
>• Complete Unit with LASER Scanner - $645 

► Complete Unit with CCD Scanner - $299 

► Complete Unit with WAND Scanner - $299 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless, TX 76040 

(800)648-4452 (817)571-9015 FAX (817) 685-6232 
www.amltd.com 


Bar Code Printing Software 
LabelWorks for Windows 

>- Prints all Popular Bar Code Types (19 Types) 

► Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers. Guides, Lines, Shapes, 
Page Zooms (25%-400%). Templates 

► Rotates Text, Bar Codes, and Graphics 

► Supports Windows Compatible Fonts 

► Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

► Rich Text Support: Mix Styles, Types, & Sizes 

► Automatically Prints Serial Numbers 

► Imports & Exports Graphic Files: 

TIFF. GIFF. BMP. PCX. WPG. WMF. TARGA 

► Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 

► 30-day Money-Back Guarantee. $295 
•••CALL FOR FREE DEMO SOFTWARE — 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(S00) 648-4452 (817)571-9015 FAX (817) 685-6232 
www.amltd.com 


Bar Code Library DLL 

Bar Code Library sends bar codes to the display, 
Windows clipboard, bitmap file, or printer. Bar Code 
Library supports most applications with a built-in 
programming language that can call a DLL $329. 

32 Bit version $649. 

StrandWare, Inc. 

715-833-2331 Fax: 715-833-1995 

800-552-2331 (in US) 


Inquiry 451. 
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BAR CODE 


WINDOWS™ LABEL PRINTER 

GEMINI is the ADC industry's first Windows-only label 
printer. Impeccable print quality, rugged all-metal con¬ 
struction. many bonus features standard; allows you to 
print labels and bar codes from the Windows applica¬ 
tions you already use. without special labeling software 
or programming. Reseller inquiries welcome 

THARO SYSTEMS, INC. 

P.O. Box 798, Brunswick. OH 44212-0798 

http://www.tharo.com/tharo/ Internet e-mail: tharo@tharo.com 

330-273-4408 Fax: 330-225-0099 


Inquiry 452. 


BOOKS 


12,000 COMPUTER TITLES 

Easy browsing & ordering in our online stores 
Computer books from 450 publishers. Web URL 
http://www.compubooks.com. Excellent customer 
service & technical assistance. Worldwide FedEx & 
USMail shipping. MC/Visa/AmEx/Novus/JCB cards. 
CompuBooks” Online Bookstores 

512-321-9652 Fax 512-321-4525 800-880-6818 


BUSINESS SOFTWARE 


Accounting Software 
http://www.capitalsoft.fi 

□ 100% C++/MFC □ Source Available Q 

Oy Capital Soft Ltd 

Tekniikantie 12, FIN-02150 Espoo, Finland 

Phone: +358-9-4354 2450 Fax: +358-9-455 8508 


Inquiry 453. 


CAD 


Circuit Design Software for Windows 

Easy-to-use schematic entry, PCB design, and sim¬ 
ulation software, starting at $149 each. Complete 
PCB package with schematics, autorouter, and lay¬ 
out for 2-layer circuit boards. $399. Enhanced ver¬ 
sion with autoplacement, more symbol libraries, 
and up to 16 layers, $649. CAM file outputs. 

Mental Automation, Inc. 

5415 136th Place. SE-Bekevue WA 98006 

(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 

http://www.mentala.com/ 


Inquiry 454. 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

Indexer LPT'“ software Ot+a 

VERSION 3 visa/mc 

• Controls up to six step motors simultaneously. 

• Linear and Circular Interpolation. 

• New features lo accommodate machine control. 

• Easy-to-use device driver. Super Manual 

• CAD-CAM interface available 

_ Corporation, 1422 Arnold Ave 

Ability Systems ***>»19001 (215)657.4335 

http*7Awww.abilitysystems.com FAX {215) 657 7815 


Inquiry 455. 


CAD Solutions Software 

TG-CAD Professional v.6.0 

A16 & 32 bit C/C++ Windows 95. Win NT & Win 3.1 
CAD Developers Kit. The best in CAD/CAM soft¬ 
ware kits. Free Demo and Technical Paper. 
1-800-635-7760 

Fax: 214-423-7288 BBS: 214-881 -9322 
Disk Software. Inc. PO. Box 941152, Plano. TX USA 75094 
E-Mail: disksoft@ix.netcom.com 


Inquiry 456. 


CD-ROM 


Consolidated CDROM, Inc 

Worldwide suppliers of CD-ROM software. 
We do import, export, publishing & distribution. 
We also buy & sell all types of memory chips. 
Dealers Wanted! 

102 Greenwood Ave Wyncote PA 19095 USA 
8 OO- 8 CD-ROMS 215-572-9831/215-572-9832 fax 
Email; cdrom @ consklcdrom / www.consldcdrom.com 


Inquiry 457. 


CD-ROMS 

JAVA - Dev Kit. $25.00 

HoUAVA browser, demo applets, on-line docs 

WINDOWS 95.COM. 32-txl Shareware Coieclkxi.$30.00 

WINSITE . $35.00 

Utilities lor Windows 3.1, NT, Windows 95. more! 

HOBBES OS/2 . $35 00 

Software, games, uiillties. fixes, updates 

BSDISC - NetBSD. FreeBSD. XFreeflB & X11R6 .$35.00 

INTERNET TOOLS $30 00 

Networking tools & utilities SUP & PPP 
LINUX Developer's Resource . $25.00 

Slackwaic. Red Hat!, more! 

LINUX Installation & Getting Started Guide $7.50 

245 pg manual 

LINUX TOOLBOX- $45.00 

CD Set & Install Guide For beginners! 

MOO-TIFF for LINUX - 100% Motif compatible GUI $99.00 

MOO-TIFF for FreeBSD - 100% Motif compatible GUI $99 00 

MOTHER of PERL .$35 00 

Soutce & binaries lor UNIX. DOS. NT, MAC 
RUNNING UNUX $19.95 

576 pg manual tor everything about Linux 
SOURCE CODE - 4 4 BSD-Lite2. GNU, Interviews, more $30 00 
STANDARDS - RFCs, IENS, ITU/CCITT BlueBook $30 00 

TCL/TK - software to develop X-Windows apps $35.00 

TeX - typesetting tools tor mathematical & scientific docs $35.00 
WORLD WIDE Catalog $30.00 

See the WWW without being on-line! 

X-FILES - Complete sources tor XI1R6 A XFreeBS.$35.00 

Phone Orders: 1 -000-000-6613 Wo accept 

Fax Orders ♦1-520-526-9573 MC. VISA A AMEX 

Inf I Phone ♦1-520-526-9565 

Wbb Orders www mtomagic.com E-mail: orders@lnlamagic.com 

InfoMagiC 11950 N. Hwy 89. Flagstaff, AZ 86004 


Inquiry 458. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 
RAID NOW AVAILABLE 

No Device Drivers/ MSCDEX needed, Complete Kit 
Networks CD Roms, unlimited user license, DISCPORT. 

"JES, NONE BETTER AT ANY PRICE" 

Call NOW: 1 (800) 482-1866 305-597-3980 
http://www.jescdrom.com 


Inquiry 459. 


WALNUT CREEK CDROM 


FreeBSD. 2.1 Rock solid Berkeley Unix tor PC w/sre. 

2 disc set, easy install. 6 mo updates...$39.95 

Slackware Linux. 2 disc ‘OFFICIAL* Slackware 30 

Internet’s favorite. Quarterly updates.$39.95 

Clca MS Windows. 4000+ Windows programs, games, 
drivers, fonts, shells, sre Indexes in German/Spanlsh/ 
Italian/French/English/Japanese Quar. updates $29.95 

Hobbes OS/2. 1000 MB Free/Shareware drivers, app s, 
etc OS/2 Mag’s product of the yearl 6 mo updates $29.95 
Simtel MSDOS. ? discs, premier Internet technical. 

programming Free/Shareware... $29.95 

Black Hawk. - New Win. 95 shareware collection.$29.95 

Internet Info. 17.000 does FAQs, FRCs, & lENs.. $39.95 

Music Workshop. ? Music prog., midi, demos, etc.$39.95 

Project Gutenberg. 350+ Copyright free books.$39.95 

Scientific Library. Technical shareware. DOS/Wtn.$39.95 

POV-Ray. Ray-tracing images, sre, documentation.$39.95 


60+ titles about Windows 95 & NT. games, Tel, perl. QRZ! 
Ham Radio, Music. Fonts. Royalty-tree images 

Call for your FREE catalog today! 

Ail our products are unconditionally guaranteed; 

1 - 800 - 786-9907 

4041 Pike Lane. Ste D-214. Concord. CA 94520 

+1-510-674-0783 Visa/MC/AMEx, Fax: +1-510-674-0821 
orders@cdrom.com http://www.cdrom.com/ 

Inquiry 460. 


DATA ENTRY SOFTWARE 


DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with two-pass verification, edit language, 
output record reformat, operator statistics, 
key from images (NEW!), free tech support. 
For PC. PC LAN, S/36, AS/400. 


FREE 30 day trial. 


Computer Keyes 

Tel: 

206-776-6443 

21929 Makah Rd., 

Fax: 

206-776-7210 

Woodway. WA 98020 

USA: 

000-356-0203 


DATA RECOVERY 


We Can Save It! 

All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon. 

DriveSavers 

Restoring data since 1985 

1 - 800 - 440-1904 

_ 415-883-4232 _ 

Inquiry 461. 


_ 


T he Leader in Data Recove ry 

# Expertise in virtually every operating system 
& media storage device. 

# 24-Hour support 8. emergency services available 

# Call for a FREE consuftation! 

ONTRACK DATA RECOVERY 

MN: 1-800-872-2599 • CA: 1-800-752-7557 
DC: 1-800-650-2410 • Europe: +44 1372 741999 


Inquiry 462. 


DATA RECOVERY when I.T. Matters 

• Tape, Optical or C D Media 

• Accidental Overwrites 

• Hardware or Software Failure 

vogon _ 

Europe Tel +44 (0) 118-989-0042 
Fax+44 (0) 118-989-0040 
USA Tel 405-321 -2585 Fax 8242 

Germany Tel +49 (0) 180-522-1 5-42 

Fax +49 (0) 89-69-37-00-55 


Inquiry 463. 


DATA/DISK CONVERSION 


CONVERSION/DUPLICATION 

Tape: 4mm, QIC. 8mm, DLT, 9-trk, 3480/90/90E 
Disk: 3", 37,", 574", 8” CD-ROM 

1 - 800 - 357-6250 

Shaffstall Corporation 317-842-2077 
7901 East 88th Street Fax 317-842-8294 
Indianapolis IN 46256 sales@shaffstall.com 
Since 1973 http://www.shaffstall.com 

1 


Inquiry 464. 


nssasm 


B.S. & M.S. In COMPUTER SCIENCE 

The American Institute For Computer Sciences otters an In- 
depth home study program to earn your Bachelor of Science 
at home B S. subjects covered are: MS/DOS, BASIC, 
F’ASCAL, C. C++. Data File Processing, Data Structures & 
Operating Systems. M S. program includes subjects In 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member: 
World Association of Universities and Colleges. 

AMERICAN INST, for COMPUTER SCIENCES 

2101-BY Magnolia Ave.. Suite 200. Birmingham. AL 35205 

1 - 800 - 767-2427 • 1 205 323 6191 
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BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


ENGINEERING SOFTWARE 


ENTERPRISE WIDE VIEWING AND MARKUP 

Use Auto Vue Professional to view and mark up documents. 
Gain access to over 160 file formats from engineering, vec¬ 
tor, raster, hybrid, wordprocessor, spreadsheet, database, 
fax, and more. Supported formats include AutoCAD DWG. 
MicroStation DGN, TIFF, Word, WordPerfect, Excel, and 
more. Available for Windows. DOS. and UNIX. 

Cimmetry Systems Inc. 

(800) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 
Inquiry 465. 


SCIENTIST® 

FITS EQUATIONS TO DATA 

FREE 30-day version available on 
the Web at http://www.micromath.com 

MicroMath Scientific Software 
1-800-942-6284 Fax (801) 943-0299 


INTERNET 


Gamelon m Internet Files 

http://www.meiioi.coin 

Build powerful, sophisticated programs with a last 00 persistent data 
software library Hot tits the artfilteetue ol Ihe Internal Gather lunpy Internet 
data or use the Internet lor program-to-program data exchange Object 
nesting. Irypertinldng. indexing, transaction management, and more 
• Solans, Windows 3.1. Windows 95W, OS/2 (ask tor Mac. Linux) 

• APIs for C++. C. Visual Basic 4 Delphi (ask for JAVA) 
Mcnai Corporation 

1010 B Gunino Real. Suite ^70. Menlo Part, California 94025 
(800) 426-3566 (iLS.) or (415) 853-6450 
FAX (415> 853-6453 E-mail infoWroenaLcom 


Inquiry 471. 


LANS 


Little Big LAN 

The most flexible network 

• Peer to Peer LAN to 250 nodes 

• $75 total sottware cost, not per node! 

• Link via serial, parallel, or Modems 

• Also via Ethernet or Arcnet, or mix! 

• Typically only 40k of RAM 

Information Modes 

817-387-3339 / P.O Drawer F. Denton TX 76202 
Fax 817-382-7407 Orders 800-628-7992 


SECURITY 


CRYPKEY SOFTWARE LICENSING SYSTEM 

‘Software Protection with NO hardware lock and NO disk key 

CrypKey Is software copy protection that is: 

• completely secure from any disk copy program 

• perfect for CD-ROM or INTERNET distribution! 

• cost effective, user friendly, and 106% guaranteed 
to satisfy! 

CrypKey can increase your sottware sales: 

■ upsell options and levels of your sottware 

• lease or demo your sottware by runs or time 

• enable or upgrade your customers instantly 
by phone, taxor email! 

Newl unique Ready-To-Try feature upon install allows 1 trial 
period only per customer Newt unique Add-On feature - add 
more options, levels, runs or time to existing licenses. New! 

CrypKey Instant-protects in just 5 minutes with no source 
code changes. 

CrypKey is completely compatible with MS-DOS. MS-Windows 
3.x, Win32s. Win95, Win NT, and manages network licenses 
on all Novell and Microsoft operating system based networks. 
CrypKey is produced by Kenonic Controls Ltd. - software and 
engineering since 1972 

Kenonic Controls Limited 

7175-12th Street South East 
Calgary. Alberta. Canada T2H 2S6 
(403) 258-6200-lax: (403) 250-6201 
INTERNET: crypkeydkenonic.com 

_ WEB: htlpj'/www.kenonic com, 1 try pkcy.htro _ 


Inquiry 466. 


Inquiry 472. 


Inquiry 477. 


FOREIGN LANGUAGES 


WORLD’S LANGUAGE CENTER 

Automatic Translation with a push of the button 
Chinese. Japanese, Russian, 150 languages 
Dictionaries - Fonts - Learning - OCR etc. 
Best Prices • Best Service 
FREE CATALOG 

TransLanguage Inc. 

800-308-8883 Fax 714-279-9368 

PO Box 18024, Anaheim Hills, CA 92807 


Inquiry 467 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
_Educational Buyer since 1985._ 

APPLE II* & MACINTOSH* 
SYSTEMS«PARTS • EXCHANGE REPAIRS 

Call for a Catalog 800"274“5343 

Office: 617-778-4600 • FAX: 617-778-4848 

125 MIDDLESEX TURNPIKE « BEDFORD. MA 01730 


Inquiry 468. 


PRINTING UTILITIES 


Do you use a Xerox laser? 

Oo you want to print any Windows application on your 
Xerox 4135, 4890, 4090 etc? If so then you need:- 
WinForm - Allows production of forms and multiple 
page documents from any Windows application - $1480 
WinFont - Produces a Xerox font to match any True 
Type font-$1480 

A z i o n 

For details on these and our other products 
Call +44 1799 531179 Fax +44 1799 530485 


Inquiry 473. 


PROGRAMMERS TOOLS 


High-Speed xBASE Engine for Java... 

C, C++, Visual Basic and Delphi programmers Get 
multi-user compatibility with FoxPro, Clipper and 
dBASE files. CodeBase is portable between DOS. 
Windows and UNIX! Includes client/server option 
as well as data-aware custom controls and a visual 
report writer! 

FREE 30 day test drive! 

Call Sequiter Software Inc. for details. 
Phone 403 437-2410 _ FAX 403 436-2999 

Inquiry 474. 


Cop's CopyLock II 

Professional software protection. 

DOS, OS2, Win 3.1, Win 95, NT, Networks. 
CD-ROM and Internet Security. 

Known and used world-wide since 1984. 

www.linkdata.com 

LINK Data Security 

Int’l: + 45 3123-2350 Fax: + 45 3123-8448 


CRYPTO-BOX™ locks in your profits! 

The Marx CRYPTO-BOX is the result of 10 years 
experience in effective sottware protection 

• microprocessor controls ID codes, memory, dynamic 
algorithm and high speed data encryption 

• remote access to passwords and counters 

• license metering in networks: single key per LAN 

MARX International, Inc. 

See us at COMDLX in Las. Vegas Microsoft Partner Pavilion #806 
404-321 3020 1-800-MARX-INT fax:404 321-0760 

Visit our Home Page: http://www.marx.com 


Inquiry 478. 


HEWLETT-PACKARD 

Buy - Sell - Trade 
LaserJet ColorPro 

DeskJet DraftPro 

RuggedWriter DraftMaster 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available 
Ted Dasher & Associates 
Your Hewlett Packard Remarketing Specialist 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 636-4833 _ E-mail: salesedasher.com 


Inquiry 469. 


SECURITY 


Az-Tech Software, Inc. 

Leaders in Software Security 

f 

iVEHOCK Sole-0 EVERKEl 

f 


Phone: (816) 776-2700 *310 
Fax:(816) 776-8398 * Dept: SMG-310 
Internet: uun.az-tech.com 

E-Mail: .tales@az-tech.com 

in 


Inquiry 475. 


KEY-LOK II™ SECURITY 

Software Piracy Prevention — Survival 14 years proves 
effectiveness Active algorithm, programmable memory, 
counters, dale control, remote update. No ID on device 
Low pricing (e g. $16.50 each tor 5). 

No startup costs. 

Also. ACCESS CONTROL systems and disk drive/system LOCKS 

MICROCOMPUTER APPLICATIONS, INC. 

3167 E. Otero Circle. Littleton. CO 80122 
http://www.csn.net/keylok 
1-800-453-9565 (303)770-1917 FAX: (303) 770-1863 


Inquiry 479. 


HELP WANTED 


* $200 - $500 WEEKLY * 

Mailing travel brochures. No experi¬ 
ence necessary. For information send 
a self-addressed stamped envelope 
to: 

Internet Travel 

P.O. Box 680610, Miami, FL 33268 

Inquiry 470. 


THE ULTIMATE SOFTWARE SECURITY 

o STOPCOPY family - UNCOPIABLE copy protection 
o STOPVIEW software encryption 
o NETUMfT network license metering 

• DOS. Windows (3.X. 95. NT). Mac, OS/2, support 

e Machine Tie, Internet Protection, CD-ROM Protection, 
Serialization. Date & Execution Limitation, Registration, 
Remote Authentication, Concurrent User Limitation 

• Our products destroy Ai L ol our competition 

BBI Computer Systems, Inc. 

14105 Heritage Lane, Silver Spring, MD 20906 

800/TRY-ABBI 800/879-2224 301/871-1094 FAX: 301/460-7545 
E-mail: bbiSIbbics com Web: bttp;//www bbics.com 


Inquiry 476. 


SECURE! 

• Your Software Security & Information 

• Your Hardware - Inside & Out 

Buy the Best PC Hardware “Rail Lock”. 
Lock PC Anywhere (can be used to hang the PC 
to wall/side/under table top) 

FAX: USA (818) 592-0367 UK (171) 734-6396 

ISRAEL (7) 6899 843 

noble@netvision.net.il http:// www.noble.co.il 
Inquiry 480. 
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BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


SOFTWARE/DEVELOPMENT 


ADVANCED DEVELOPMENT TOOLKITS 


EDAT 

Cimmetry System's Engineering Data 
Access Technology (EDAT) provides pro¬ 
grammers with complete access to CAD 
drawing information. Use EDAT to read, 
query, write and modify AutoCAD DWG, 
DXF, and MicroStation DGN formats EDAT 
is available on Windows, Win 32s, UNIX 
and DOS. 

VCFT 

View enable your application with VCET 
(Viewing and Conversion Enabling Tech¬ 
nology), the most extensive viewing 
libraries. Add viewing capabilities for over 
160 file formats within your Windows 
application In a matter of hours. The same 
technology used in AutoVue and other 
leading viewing and document manage¬ 
ment software. 

Cimmetry Systems Inc. 

(800) 361-1984 Tel: 514-735-3219 Fax: 514-735-5440 


Inquiry 401, 


SOFTWARE/ENGINEERING 


Analog/Di git a I Simulation M 


* windows, NT, DOS ■ Model Libraries, RF r Rawer 

- Power Mac, Macintosh * Mo re Thar 5000 parts 

- IsSnceA Real Time SPICE ■ Waveform Analysis 

■ Mixed Mode Simulation • Full SPICE programs 

» Schematic Entry sterling al $95. Complete 

■ New AHDL Modeling Kilt I systems, $595-52595 
P-O. Bon 7 10 San Pedro, CA 0073^71Q 

(310)833 0710, FAX (310)333-9658 lllIvKV I 
Cffll tar your Free Demo and Information kit 


Inquiry 482, 


Super FILTER 

Active + Passive + Digital + Switched Cap 

+ LR HR BP, All pass and Notch * 175+ Topologies 

♦ All conventional types * Cascade up lo 5 unique types 

♦ Component & Non-Ideal OpAmp parameters specked 

♦ Plots of Group Delay. Gain. Phase, (n Frequency or Time 
Domain + Best lit of unknown w/Tilter recognizer" * Monte 
Carlo fSansHavIly analysis * $4SB 

Tatum Labs, Inc. 

1S87 N. Silo Ridge Orwg, Ann Artior, Ml 461 OS 

313-663-8810 FAX 313-663-3640 


Inquiry 4B3. 


SOFTWARE/GRAPHICS 


I mageGear™ 6.0 

AccuSoft announces the new standard in 
imaging toolkits, ImageGear™ 6.0, the succes¬ 
sor to the top-selling AccuSoft Image Format 
Library™ 

New Features Include: 

& Over 45 Raster Image Formats! 

® Fastest JPEG. Group 3/Group 4 
§ Over 100 new API functions 
© Available for all platforms 
& New GUI functions 
& Faster image display & transparency 
» Display with sub-pixel accuracy 
® Advanced image processing 
<6 Faster image compression 
is New display features, effects, and more! 


International 

Marketers: 

CAPTURE YOUR 
SHARE OF THE 
WORLDWIDE 
IT MARKET! 

Now you can reach millions of buyers 
for your products through the Global 
Ad Network of 38 leading computer 
publications across the globe! 

Call 

Global Ad-Net 

603 - 876-4311 

Fax: 603-876-4196 


Inquiry 465. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
RACKAOINO CATALOG 

Everything you vrtlt need to Package, DnECritxjTe, and Ship Your 
Sottwanell Fnom manuata and binders lo nrajlufs and ahippars 

LABELS ■ LABELS ■ LABELS 

For you* diskflllfts. plain or custom printed 
dot matrix or laser printer . tree samples 

- * -FREE CATALOG*** 

Hice & Associate* 

S5S6 Itomlcello Dj., West Chester. OH 45069 

Phone/Fax: 513-779-7977 


inquiry 486. 


WINDOWS 


FREE INTERNET 

Free PPP, Get On-Line Immediately, Telnet 
to other BBS's, Surf the World Wide Web, 
28.8k modems 

1 - 409 - 633-6000 

All You Pay For Is The Call 


Inquiry 487 


YOUR AD HERE 





Call (800) 525-3577 

www.<K(vsofl.(om 

TEL[ 548] 890-2770 f FA X |$D0) 098-9SG2 Dept, BM4 

2 WBSthoiouflh Business Parfc WesmornugMMA 01581 USA 


Inquiry 484, 




ADD IMPACT 

WITH 

COLOR 

IN THE 

BUYER'S MART!! 

Attract the attention of your 
customers with the addition of 
color to your ad. 

Call 

Vivian Bernier today 
at 603-924-2521 

for rates and details 
to start or upgrade 
your advertising today! 

OR FAX 603-924-2683 



There Are 275,000 
Good Reasons to 
Advertise in the 
BYTE Deck! 


The BYTE Deck mails to a select 
group of 275,000 BYTE 
subscribers who are proven 
direct market buyers. 

In fact, BYTE subscriber surveys 
show that many readers prefer to 
buy through the mail order/ 
direct channel: 

Direct Channel Preference for 
Purchases of: 



Source: 1995-19% Subscriber Sludy 

The average BYTE reader 
influences the purchase 
decisions of 107 others, 
works in a company with more 

than 1,000 employees, and 
influences more computer 
product purchases than 
any other person in his/her 
organization. The BYTE 
readership provides quality 
leads. Why settle for 
anything less? 

Call Brian Higgins today at 
(603) 924-2596 or 
fax your order to 
(603) 924-2683. 



Circle 488 on Inquiry Card. 












































ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card by 
mail or fax! Let them know you saw it in BYTE! 


INQUIRY NO. 


PAGE NO. PHONE NO. 


A 


82-83 

ACI 

188 

888-618-6188 

92 

ADVANCED IMAGE 
COMMUNICATIONS 

191 

510-947-1000 

109-110 AE HOME CORPORATION 

193 

818-961-2499 

121-122 ALADDIN SOFTWARE 
SECURITY INC 

70 

212-564-5678 

208 

ALLMICRO INC 

183 

800-653-4933 

196 

ALTEX COMPUTERS A 
ELECTRONICS 

176 

800-531-5369 

753-754 AMD 

37 


67 

AMERICAN ADVANTECH 

187 

800-800-6889 

105 

AMERICAN ADVANTECH 

190 

800-800-6889 

• 

AMERICAN POWER 
CONVERSION 

32A-B 

800-800-4APC 

DPTA2 

123 

AMERICAN POWER 
CONVERSION 

33 

401 788-2797** 

* 

AMERICAN POWER 
CONVERSION 

72A-B 

800-800-4APC 

DPTA2 

124 

AMERICAN POWER 
CONVERSION 

73 

401-788-2797** 

165-166 ANDATACO 

147 

619-453-9191 
ext 99 

119-120 ANDREW CONSORTIUM SCS 194 

412-268-6710 

• 

ANTHROCORP 

158 

800-325-3841 

• 

APPLE COMPUTER INC 

16-18 

408-996-1010 

79-80 

APPRO INTERNATIONAL INC 

188 

800-927-5464 

180 

ARTECON 

106 

800-872-2783 

735-736 ATRIE 

48IS16 

♦886-2-999-4960** 

• 

AVIATION WEEK 

80-81 


741-742 

AVISION 

39 

+886-3-577 7017** 

84-85 

AXIOM TECHNOLOGY 

189 

909-464-1881 


B 


125-126 BEST POWER 

99 

608-565-7200 

127-126 BEST POWER 

105 

608-565-7200 

129-130 BEST POWER 

109 

608-565-7200 

450 BIX 

214 

800-895-4775 

• BYTE 

165 

603-924 2663 

* BYTE 

211 

603-924-2863 

* BYTE BACK ISSUES 

166 

603-924-9281 

• BYTE BEST OF 

SYSTEMS 96 AWARDS 

48IS29 


* BYTE CUSTOMER SERVICE 

162 

+353-91-752-792 

• BYTE EURODECK 

85 

603 924 2533 

• BYTE RELD SALES 

48IS28 

+353-91-752 793 

• BYTE MOVING 

22 


• BYTE MOVING 

48IS30 


• BYTE ON CD ROM 

213 

800-924-6621 

• BYTE REPRINTS 

135 

603924-2525 

• BYTE SUB MESSAGE 

162 


* BYTE SUB PROBLEMS 

48IS32 


• BYTE WEB SITE 

205 http://wwyv.byte.com/ 


C 


95-96 CALIFORNIA PC PRODUCTS INC 192 
93-94 CAMELEON TECHNOLOGY INC 192 


170 CARDIFF SOFTWARE 167 

167 CENTRAL DATA 143 

73 CENTRAL TECHNOLOGIES 187 

701-702 COMPEXINC 15 


197 COMPUTER DISCOUNT 170-171 

WAREHOUSE 

• COMPUTER PROFESSIONAL'S 152 

BOOK SOCIETY 

703 COMPUTER QUICK 48IS21 

229 COMPUTERLANE UNLIMITED 185 

206 CONSANINC 178 

132 COREL 138 


800-394-4122 

800-440-7466 

800-659-8755 

800-482-0397 

800-532-8054 

714-630-7302 

800-959-4COW 

614-759-3749** 

415-861-8330 

800-526-3482 

800-221-6732 

613-728-0826 
exl 3080 


INQUIRY NO PAGE NO. PHONE NO. INQUIRY NO. PAGE NO PHONE NO. 


704-705 

CYBEX COMPUTER 
PRODUCTS CORP 

CV1 

205-430-4000 


M 



133-134 

CYBEX COMPUTER 
PRODUCTS CORP 

100 

205-430-4000 

709-710 

749-750 

MAGIC/MSE 

MAINPOWER 

48IS6 

4BIS22 

+972-3-538-9292 

+886-2-918-0657** 

198-199 

CYBEX COMPUTER 
PRODUCTS CORP 

D 

DATA COMMUNICATIONS 

DATA COMMUNICATIONS 

173 

46-47 

180 

48IS 12 

205-430-4000 

+886-2-268-1964** 

ELECTRONICS 

MCGRAW HILL BOOK 
COMPANY 

MESSE MUENCHEN GMBH 

MICRO 2000 




723 

207 

24-25 

48IS5 

174-175 

+440162823432 

+49-89-5107-506** 

800-864-8008 

DBTEL 


MICROGRAFX 

61 

800-877-3040 

725-726 


135-136 

DELTEC 

DISTINCT CORPORATION 

166 

800-335-8321 

228 

MICRO INTERNATIONAL INC 

MICRON ELECTRONICS 

192 

ai-i 

800-967-5667 

800-362-7306 

224-227 

104 

408-366-8933 


168 

MICRON ELECTRONICS 

40-41 

800-486-2059 

200 

DISTRIBUTED PROCESSING 172 

407-830-5522 


TECH 



169 

MICRON ELECTRONICS 

74-75 

800-723-2998 

137 

DOUCH COMPUTER SYSTEMS 121 

800-995-7580 

99 

MICROPATENT 

192 

800-984-9800 

118 

DUNN SYSTEMS 

195 

800-486-DUNN 

• 

MICROSOFT CORPORATION 2-3 





ext 405 

• 

MICROSOFT CORPORATION 28-29 



E 



• 

MICROSOFT PRESS INC 

103 

800-MSPRESS 


E-TECH 



• 

MICROWAY 

131 

508-746-7341 

729-730 

48IS23 

+886-35-777751** 

69 

i 188 

EUTRON 

MINICOM/CLASSNET VIDEO 

+972-2-518593 

706-707 

48IS9 

+3935 201003 




f" 



• 

MINITAB INC 

141 

814-238-3280 


F 



711-712 

MINUTE MAN 

48IS8 

214-4467363 

138 

FAIRCOM CORPORATION 

164 

314-445-6833 

213 

MIPS DATAUNE AMERICA INC 184 

619-679-4070 

179 

RELDWORKS 

160 

612-947-0858 

183-184 

MIRO COMPUTER 
PRODUCTS AG 

89 

+49 531-2113-100 

175-176 

RNSON 

151 

+39-2-6698-7036 

733-734 

48IS24 

+8862-501-4265** 

MITAC 

737-738 

RRST INTERNATIONAL 

48IS2 

+886-2 718-2782** 


COMPUTER 



731-732 

MITAC 

97 

+8862-501-4265** 

201-202 

RRST SOURCE INTI 

181 

714-4487750 

65 

MOXA TECH USA INC 

187 

800-699-MOXA 

187 

G 

GEODESIC SYSTEMS 

22 

800-360-8388 

181-182 

MRT 

N 

155 

+476389 6300 

192 

GLOBETROTTER SOFTWARE INC 92 

408-370-2800 

107 

NATIONAL INSTRUMENTS 

191 

800-433-3488 

89-90 

GRANITE DIGITAL 

191 

510-471-6442 

• . 

NET2PHONE 

111 

201-9262990 

708 

GREY MATTER LTD 

48IS 27 +44-^1364 654200** 

• 

NETWORLD+INTEROP 

163 

800-488-2883 

747-748 

GVC 

87 

+888 2-704 0338** 

193 

NRW 

23 

+49-211-837-2751** 


H 



148 

NSTL 

161 

610-941-9600 




194-195 

NSTOR CORPORATION 

118 

800-724-3511 

• 

HEWLETT PACKARD 

51 

800-322-HPPC 


0 






ext 1557 




114-115 

HIWAY TECHNOLOGIES 

194 

800-339-HWAY 

717 

ON TIME MARKETING 

48IS20 

+49-40-437472 


1 



• 

OSBORNE MCGRAW-HILL 

52-53 

800 822-8158 

86-87 

ICP ACQUIRE 

188 

888-618-6188 


P 



• 

IDT INTERNET 

111 

800-689-9438 

713 

PERSOFTINC 

CV 

800-368-5283 

724 

INFOCUS 

11 

+31-235623200 

149-150 

PINNACLE MICRO 

7 

714-789-3000 

719-720 

INNOVATIVE SOFTWARE 

48IS31 

+49-69-236929 

151 

PKWARE INC 

45 

414-354-8699 

230 

INNOVUS MULTIMEDIA 

148 


203 

POLYWELL SYSTEMS 

179 

800-3067659 

74 

INTEGRAND RESEARCH 

189 

209-651-1203 

164 

POWERSOFT 

31 

800-265-4555 

139 

INTEGRIXINC 

113 

800300-8288 

185-186 

PRINCETON GRAPHIC SYSTEMS 54 

714-751-8405 

111-112 

INTERNETSHOPPER 

194 +44-10)1816737422 

223 

PROTEC MICROSYSTEMS INC 156 

514-630-5832 

106 

IOTECH 

190 

216439-4091 


Q 



• 

IOMEGA 

69 

888 2 IOMEGA 







ext j22 

153 

QNX EXPLR2 

132 

800-862-1883 

171-172 

IQ SOFTWARE 

12-13 

800-458-0386 

152 

QNX SOFTWARE SYSTEMS LTD 117 

806656-0566 


1 






ext 1027 


J 



104 

QUALSTARCORP 

193 

800-468-0680 

103 

JK MICROSYSTEMS 

If 

192 

510-2361151 

63-64 

QUATECHINC 

n 

187 

806553-1170 

75 

l\ 

K1LA 

189 

800505-6749 

88 

n 

RACKMASTER 

189 

800-4864384 

140-141 

KINGSTON CPU UPGRADE 

66 

714-437-3334 

714 

RAD DATA COMMUNICATION LTD 83 

+972-3-645-8107 

142-143 

KINGSTON STORAGE 

21 

714-435-2600 

214-215 

RAIDTEC CORPORATION 

164 

776664-6066 

739-740 

KUO FENG CORPORATION 

48IS18 

+886 2-754-2829** 

715-716 

RAIMA CORP 

48IS 17 

206557-0200 


1 



154 

RAINBOW TECHNOLOGIES 

58 

714-450-7300 


L. 



70-71 

RCI 

188 

800-RCI-8090 

209-210 

LATRADE 

177 

800-433-3726 


ext 71 

116-117 

LAHEY COMPUTER SYSTEMS 194 

800-548-4778 

77-78 

RECORTECINC 

190 

888-RECORTEC 

718 

LANSOURCE 

TECHNOLOGY 

48IS11 

416-5363555 

204-205 

156156 

ROSE ELECTRONICS 

ROSS TECHNOLOGY INC 

186 

159 

806333-9343 

800-774-ROSS 

91 

LIBERTY SYSTEM INC 

191 

408 983-1127 
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FREE PRODUCT INFORMATION 


BYTE Advertisers DeJiver the 
Information You Need - FAST! 


isr- ► 

IUIRE BY MAIL 

|ter your name 
1 address at right, 
sn circle the 
fauiry numbers 
It correspond to 
pse on the 
vertisement or 
TE article, and 
Ini this attached 

B 


YES! I want FREE product information from the following advertisers 


\STER: 

IUIRE BY FAX 

Iter the 
lormation as 
|scribed above, 

?n fax this 

16 - 620-9790 


FASTEST: 
(quire ON 
|e internet 

ccess BYTE’s 
|me page at: 

/. byte.com 

Id click on Free 
loduct Information. 


pliow the 

structions on-line. 




Fill out this coupon carefully. Please print. 


Marne 


A My company prole is tsest descnbetf as: fdieek one) 

1 □ Corporate end user 

2 P Compuleh'comrr.unicaiiDRs manufacturer 

3 □ R^Hrp/distTibtiton'OEMjliri^ratDr/consulla^ 

4 □ Ottwr (piease describe];_ 


Title 


Company 

Address __ 


5 My job lunetaon $ best descried as: {cheek gm } 

5 D Company Managtroenr 

6 OiSflUrSfllMBraflement 

7 □ Systems EngibHringflntfigraton 

& □ Departmental Management fnorHS/MlS) 

9 D Technteai Services Support 

10 P Other [please dessnls};_ 


City 


State 


ZjEL 


C. toy resparsibflibss- require Shat I be involved wHti the lollmring 
operating system environ merits, {check all that apply) 

11 POOS 

nnm . 

U P Mac^DS 

T4 P UNlK (any, including Solans) 

15 □ Windows 
18 □ WiiMtowstNT 

17 □ NetWare 

18 P Otter (please describe}:__ 


Fax 


0 Please indicate which specillc fields al 
are nnportsnr to yw 
(check all Inal apply} 

19 □ Mobile Computing 

20 P ApphcaL-ixi development 

21 □ ClietrlfServer 

22 □ JrrtErnel/on-lliiB 

23 □ Video Chiiferffitdng 

24 □ Mulbmedia 

25 □ PC Telephony 

E. Do you influence the purchase ol he 
fallowing products rw services far your 
organlafofln'J [check all tfct apply) 

26 O Computiim/pcriphflrals 

27 D Software applications 

2i O Rernofe/wlFslKS communications 
29 D LAN Hardware or software 
■JB □ IfilffrstworVIns hardware 
scttware, nr services 


October 1996 
| 90 97 99 1 

Valid until December 31, t998 


Advertiser Inquiry Numbers 
















t 

2 

3 

4 

5 

6 7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

713 714 715 716 717 710 719 

720 721 

722 723 724 

725 726 

727 728 729 

IB 

19 

20 

21 

22 

23 24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

7,30 731 732 733 734 735 736 

737 730 

739 740 741 

742 743 

744 74S 746 

35 

36 

37 

38 

39 

40 41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

747 740 749 750 751 752 753 

754 75S 

756 757 750 

759 760 

761 762 763 

52 

53 

54 

55 

56 

57 58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

66 

764 768 706 767 768 769 770 

771 772 

773 774 775 

776 777 

770 779 7BO 

69 

70 

n 

72 

73 

74 75 

76 

77 

70 

79 

80 

81 

82 

03 

84 

85 

781 732 783 704 735 736 787 

700 768 

790 791 792 

793 704 

795 796 797 

66 

m 

as 

89 

90 

91 92 

93 

94 

95 

98 

97 

98 

ft 

lOu 

101 

102 

798 799 800 801 002 803 004 

005 806 

807 808 809 

810 811 

812 613 814 

103 

104 

105 

106 

107 

108 109 

110 

111 

112 

113 

114 

ns 

lie 

117 

118 

IIS 

015 616 017 816 019 820 021 

022 823 

824 825 626 

627 820 

829 030 831 

I2Q 

121 

122 

123 

124 

125 129 

127 

128 

129 

130 

131 

132 

133 

134 

135 

138 

032 333 634 035 B36 337 638 

839 040 

841 042 843 

844 045 

846 B47 846 

137 

130 

139 

140 

141 

142 143 

144 

146 

146 

147 

148 

149 

150 

151 

152 

153 

049 850 051 852 053 B54 055 

85C 857 

858 859 860 

861 862 

863 864 065 

554 

155 

156 

157 

158 

159 160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

060 307 668 889 070 071 872 

073 874 

875 076 877 

878 879 

680 831 082 

571 

172 

173 

174 

175 

176 177 

178 

179 

ISO 

101 

182 

1B3 

184 

185 

166 

tS7 

003 834 305 038 807 805 809 

890 001 

892 093 m 

80S 896 

037 098 899 

188 

189 

190 

191 

m 

193 194 

196 

196 

197 

190 

199 

200 

201 

202 

203 

204 

900 901 902 903 904 905 906 

907 908 

909 910 911 

912 913 

914 915 916 

205 

206 

207 

208 

209 

210 211 

212 

213 

214 

215 

216 

217 

216 

219 

220 

221 

917 913 Si 9 929 921 922 923 

924 928 

926 927 926 

929 930 

931 932 933 

222 

223 

224 

225 

226 

227 220 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

934 935 936 937 938 939 940 

041 942 

943 944 945 

940 947 

948 949 S50 

239 

240 

241 

242 

243 

244 245 

246 

247 

248 

249 

2S0 

251 

252 

253 

254 

285 

9St 982 953 984 955 956 957 

950 959 

960 961 902 

963 964 

965 966 967 

256 

257 

258 

259 

260 

261 262 

263 

264 

265 

266 

267 

266 

209 

270 

271 

272 

960 969 970 971 972 973 974 

975 




273 

274 

275 

276 

277 

278 279 

200 

291 

202 

203 

284 

205 

286 

287 

288 

269 






290 

291 

292 

293 

294 

295 296 

297 

290 

299 

300 

301 

302 

303 

304 

305 

306 

&□! ton31 inquiry Numbers 





307 

308 

309 

310 

311 

312 313 

314 

315 

316 

317 

316 

319 

320 

321 

322 

323 

976 977 978 979 960 S&l 982 

983 904 

905 966 907 

908 m 

990 991 m2 

324 

325 

326 

327 

328 

329 330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

993 994 995 996 997 998 999 

1000 1001 

1002 1003 10W 

1006 1006 

1007 1008 1009 

341 

342 

343 

344 

345 

346 347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

387 

10101011 10121013 101410151018 

10171018 

1019 1020 1021 

10221023 

1024 1025 1026 

356 

359 

360 

361 

362 

363 364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

10271028 10291030 1031 10Q21033 

10341035 

1036 1037 103B 

1039 1040 

1041 10421043 

375 

376 

377 

378 

379 

380 381 

382 

383 

384 

385 

306 

387 

380 

369 

390 

391 

1044 1045 10461047 1048 10491050 

1051 1052 

1053 1054 1055 

10561057 

1058 T0591Q60 

392 

393 

394 

395 

396 

397 398 

399 

400 

401 

402 

403 

404 

405 

400 

407 

400 

10811D62 1063 1064 1065 10681067 

10681009 

1070 1071 1072 

1073 1074 

1075 1070 1077 

409 

410 

411 

412 

413 

414 4t5 

416 

417 

410 

419 

420 

421 

422 

423 

424 

425 

10781079 1080 1081 1082 10831084 

10851006 

1087 1088 1009 

1090 1091 

1002 10931094 

426 

427 

420 

429 

430 

431 432 

433 

434 

435 

436 

437 

430 

439 

440 

441 

442 

10951096 1097 1098 108911001101 

11021103 

1104 11051106 

11071100 

1109 11101111 

443 

444 

445 

446 

447 

448 449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

11121113 11141115 111611171118 

11191120 

1121 112211a 

11241125 

1126 11271128 

460 

461 

462 

463 

464 

465 466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

11291130 11311132 113311341135 

1136 1137 

1138 11391140 

1141 1142 

1143 11441145 

477 

470 

479 

400 

481 

402 403 

404 

485 

486 

487 

488 

489 

490 

491 

492 

493 

11461147 H481149 115011511152 

1153 H54 

1155 115S1157 

11581159 

11601101 H62 

494 

495 

496 

407 

498 

499 500 

501 

502 

503 

504 

505 

506 

507 

500 

509 

510 

11631164 11681160 1167 11681160 

11701171 

1172 11731174 

11751176 

1177 11701179 

511 

512 

513 

514 

515 

516 517 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

11801181 11321183 116411851186 

1107 1188 

1189 11901191 

11921193 

1194 11951196 

528 

529 

530 

531 

532 

533 534 

535 

538 

537 

530 

539 

540 

541 

842 

543 

844 

11971196 1199 1200 1201 12021203 

1204 1205 

1206 1207 12D& 

12091210 

1211 12121213 

545 

546 

547 

548 

549 

550 551 

552 

553 

554 

555 

556 

557 

558 

859 

560 

561 

1214121512161217 1218 12191220 

1221 1222 

1223 1224 1225 

12261227 

1226 1229 1230 

562 

583 

564 

565 

566 

567 568 

569 

570 

571 

572 

573 

574 

575 

576 

577 

578 

1231 1232 1233 1234 1235 12361237 

1238 1238 

1240 12411242 

12431244 

1245 1246 1247 

579 

580 

581 

5B2 

583 

584 585 

586 

587 

588 

509 

590 

591 

592 

893 

594 

898 

12481249 1280 1251 1282 12531254 

1255 1256 

1257 1258 1259 

12601201 

1262 12&3 1204 1 

5% 

597 

598 

599 

600 

701 702 

703 

704 

70S 

706 

707 

708 

709 

710 

711 

712 

12601206 1267 126S 1269 12701271 

1272 1273 

1274 1275 1276 

1277 1276 

1279 12301281 


Product Category 
Information 

To receive ^formation lor an 
entire category, arete the appropriate 
numberin box above, 

Hardware 

Ajccessortes/Stipplies 1 

Acfd-ffi Boards 2 

Bar Coding 3 

Communicationa ! Netwof1di>g 4 
Computer Systems 5 

Dala Acquisition 6 

Diagnostic Equipment 53 

Disks 4 Optical Drives 7 

DEstettes/Duplicalors 8 

Fax Boards/Maohines 9 


Graphics Tablnls/MiceV 
Pen Input 10 

Keyboards 11 

IAN Hardware 12 

Laptops 8 Notebooks 13 

Mail Order 14 

Memory. 1 Chip ^’Upgrades 15 

Mteceftaneoos Hardwara IS 

Modefra/Mutliplexots 17 

Monitors & Terminals 18 

MJtlmodia^O-ROM 19 

PCMCIA 57 

Pnnters/Ptettens 20 

Programmable Hardware 21 

FtAfD Drive Arrays 56 

SCSl/PenpheFal Interlaces 59 

•Scanjiftre/OCFUDigilizerE 22 

Security 52 


Tape Drives 23 

UPS/Fower Management 24 

Voice Tetfmotogy 55 

Software 

Business 25 

CAD/CAM 25 

Commitftkalkifi^ 27 

Data Acquisition 28 

Database 29 

Educational 30 

Engtneortng/ScierJific 31 

Entettalnmenl 32 

Graphics 33 

Macintosh 34 

Mad Order 35 

Malhematical/Stalistical 36 

Miscellaneous Software 37 


On-Line Services 

38 

Operating Systems 

39 

OS 12 

54 

Programming Languages/ 


Tools 

40 

Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

UNIX 

45 

Utilities 

46 

Windows 

47 

Word Processing 

48 

General 


Books/Publfcraiions 

49 

Recruitment 

50 

Miscellaneous 

51 
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FREE PRODUCT INFORMATION 


B YTE Ad vertisers Deliver the 
Information You Nfced - FASTI 
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FAST: 

INQUIRE BY MA| 

Enter your name 
and address at 1 
right, Then circlj 
the inquiry 
numbers that 
correspond to 
those on the 
advertisement 
BYTE article, an| 
mail this attache 
card. 


FASTEI 

INQUIRE BY I 

Enter the 
information as 
described above 
then fax this 
card to: 

416-620-97S 


FASTEST 

INQUIRE ON 
IHE INTERNET I 

Access BYTE’s 
home page at: 

www.byte.cor 

and click on j 
Product 
Information . 

Follow the 
instructions 
on-line. 


Ere 

















ADVERTISER CONTACT INFORMATION 


INQUIRY NO. PAGE NO. PHONE NO. INQUIRY NO. PAGE NO. PHONE NO. INQUIRY NO. PAGE NO. PHONE NO. 


910-749-1 US 


727-728 TRIDAT 


408-920-0650 


s 


174 

BAG ELECTRONICS 

57 

536*820065 

113 

SCITECH INTERNATIONAL 

194 

000-090-904 4 

721-722 SEH COMPUTE RTECH NIK 
GMBH 

481531 

+49-621&422S-D 

79WN BE H COMPUTE RTECH NIK 
GMBH 

481S 32 

+49-521-34226-0 

■ 

SFD INC 

B-9 

4lS 827 7300 

81 

SliJCONRAX 

189 

800-700-8560 

97-98 

SOGER DESIGNS 

192 

702-356-5595 

108 

SOFTWARE SECURITY 

193 

203-656-5932“ 

216-217 SOFTWAY SYSTEMS 

186 

415-696-0706 

72 

STARTECH COMPUTER 
PRODUCTS 

157 

800-265-1844 
Bit 231 


745-748 

TAI NET COMMUNICATION 
SYSTEM 

481S 10 

+606-2-658-3233 

68 

TALKING TECH NOLGGY 1NC 

188 

800-685-4884 

158 

TEKTRONIX 

43 

800-036-6100 
ext 1314 

* 

TELE.COM 

206-207 


162 

TERMING 

193 

916-758-0 HO 

* 

TEXAS MICROSYSTEMS INC 

64A-B 

+003-1 -35-536-5595 

177-178 

TEXAS MICRO SYSTEMS INC 

65 

+0031 -36-536-ES95 

159 

TOSHIBA AMERICA INC 

34-35 

800-457-7777 

160-161 

TRAVELING SOFTWARE 

122 

800-2247704 

76 

TRI VALLEY TECHNOLOGY INC 190 

510-447-2030 


218-219 

VCOMM UNICATIONS 

182 

000-648-8266 

66 

V3DEX INC 

m 

541*750-0621 

162-163 

VIEWSONIC 

82 

000-008-0583 

61-82 

VIRTUAL REAUTY PU BUSHING 

w 

195 

800-051-7100 

* 

WALKER, RICH ER & GUINN 

137 

206-217-7100 

211-212 

WIBU SYSTEMS AG 

182 

+49-721-93172-22 


z 


100 

1 WORLD ENGINEERING 

193 

916-757-3737 

101 

1 WORLD ENGINEERING 

193 

916-757-3737 


BYTE ADVERTISING SALES STAFF 

John M. GriffinMice President, Publisher, One Phoenix Mill Lone, Peterborough, NH 03458, 
Tef: (603) $24-2663, {212} 512-2367. Fox; (603) 924-2683Jgriffinmmcgraw-hift.com 


NEW ENGLAND 

CT, MA, ME, NH, NY, Rf, VT, 

Ontario, Canada, Eastern Canada 
John Ferraro {SI 7) 860-6221, 

[212] 512-2555 
jfcrra ro © m eg raw - h i 1Leo m 
Jeanne Beeson (617] 860-6346 
jbeeso n @ meg ra w-h i I Leo m 
The McGraw-Hill Companies 
24 Hart well Avenue 
Lexington, MA02173 
FAX; (617)660-6307 

NEWYORK 

NY Metro, NJ 

Michael Feinberg (212) 5T2-4B11 
fdn berg m eg ra w-h \ 11 .cum 
Jill Poliak [212] 512-3585 
jpollak©mcgraw-bilLcom 
The McGraw-Hill Companies 
1221 Aven ue of A me r i cas-2 8th FI oo r 
New York, NY 10020 
FAX; (212) 512-2075 


UNITED KINGDOM, BENELUX 

Jonathan McGowan 
jonmegow@mcgraw-hilLcom 
The McGraw-Hill Companies 
34 Dover St. 

London WTX4BR 
England 

Tel :+44171 495G7S1 
FAX:+44 171 4956734 

GERMANY, SWITZERLAND, 
AUSTRIA 

Jurgen Heise 

jhel se @ meg raw- h 1 1 Lcom 
The McGraw-Hill Companies 
Emil von Behring Strasse 2 
D-&J439 Frankfurt 
Germany 

Tel:+49 69 5801 140 
FAX: +49 69 5801 145 


SOUTHWEST, ROCKY MOUNTAIN 

AL, AR, LA, MS, OK, TN, fX 
Bert Panganiban (214] 666-5165 
bertpa n g @ megra w-h i I Uqiii 
Brian Higgins (603) 924-2596 
bh iggins# megra w-h i I Leu m 
The McGraw-Hill Companies 
Mockingbird Towers 
Ste. 1104E 

1341 W. Mockingbird Lane 
Dallas,TX 75247-4943 

FAX: (214) 666-5167 

MID ATLANTIC-SOUTHEAST 
NEW MEDIA/GNUNE PRODUCTS 

DC, DE, FL GA, KY, MD, NC t FA SC, VA, WV 
Ndl Helms (770) 242-6298 
nhel m s © meg ra w- h i I Leo m 
Paul Franchak (G14] 699-4912 
fra ncha k @ meg ra w -hi 11 .co m 
The McGraw-Hill Companies 
6050 Peachtree Pkwy. 

Suite 340-191 
Norcross, GA 30092 
FAX: (770)409-9622 


ITALY, FRANCE, SPAIN, 
PORTUGAL SCANDINAVIA 

Zen a Coupe, Amanda Blaskett 
101645.1710@compuserve.com 
A-Z Internationa! Sales Ltd. 

70 Chalk Farm Road 
London NW 18 AN 
England 

Tel: +44 171 2843171 
FAX:+44171 2843174 

ISRAEL 

Dan Aronovic 
rh nd a n ny @ a ctcom.cn, i I 
DARA International 
41 Ravutski 
Ra H anana 43220 
Israel 

Td:+972-9-7419544 
FAX:+972-9-7461934 


CENTRAL US 

IA, IL, IN, KS. Ml, MN, MO, ND, NE, OH, 
SD, W1 

Lori Silwrstein [614] 899-4908 
lorisf@ meg ra w - h I j Lcq m 
Paul Franehak (614) 899-4912 
f ra nch a k@ m eg re w-h i E (.corn 
The McGraw-Hill Companies 
921 East wind Drive, Suite 118 
Westerville, OH 43081 
FAX: (614)899-4999 

SOUTH PACIFIC 

AZ, Southern CA, CO, NM, NV 
BethDudas (714] 753-8140 
bd Ltd a s@ m eg ra w- h i 1 1 .cum 
Emily Ospenson (714) 753-8140 
ospt nso n © m eg ra w - hil I ,com 
The MeGraw-HflLCompanies 
15635 Alton Pkwy., Suite 290 
Irvine. CA 92718 
FAX: (71 4) 753-6147 


JAPAN 

Hiroka*u Morita 
Ja pa nese Ad vertisi n g 
Communications, Inc. 

Three Star Building 
3-10-3 KandaJimbocho 
Chiyoda-kujokyo 101 Japan 
Tel: +81 3 3261 4591 
FAX:+81 3 3261 6126 

BYTE ASIA-PACIFIC 
AUSTRALIA, HONG KONG, INDIA, 
INDONESIA, KOREA, MALAYSIA, 
PAKISTAN, PHILIPPINES, OTHER 
ASIA AND PACIFIC COUNTRIES, 
SINGAPORE, TAIWAN 
Weiyee In 

wei i n © meg raw -h i 11 . eu m 
Jennifer Chen 

Jen nchen @ meg raw -h i I Leo m 
#305 Nanking East Road. Section 3, 
10th floor 

Taipei, Taiwan, R.O.C, 

Tel:+886-2-715-2205 
FAX: +886-2-71 5-2342 


NORTH PACIFIC 

AK, Northern CA, HI, ID, MT, OR, Silicon 
Valley, UT, WA, WY, 
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INDEX TO ADVERTISED PRODUCTS 


For free product information from individual advertisers, circle the corresponding 
inquiry numbers on the response card! 

To receive information for an entire product category, circle the category number on the response card! 
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INQUIRY NO. PAGE NO 


HARDWARE 


2 

ADD-IN BOARDS 


S4-E5 

AXIOM TECHNOLOGY 

169 

93-94 

CAMELEON TECH NOLOGY1NC 

192 

607-603 

DARIM 

6 SNA 2 

* 

MICRO WAY 

131 

65 

MOXA TECH USA INC 

117 

63-64 

QUATECH INC 

167 

3 

BAR CODING 


66 

VIDEXINC 

187 

4 

COMMUNICATIONS/ 

NETWORKING 


196 

ALTEX CO MPUTER S a ELECTRON ICS 

176 

67 

AMERICAN ADVANTECH 

187 

735-736 

ATRIE 

4BIS16 

73 

CE NTRAL TECH NOLGGIES 

187 

701-702 

COMPEXINC 

15 

229 

CO M PUTERLAN E U NLIMITED 

165 

139 

INTEGR1X1NC 

113 

69 

Ml NICOM/CLASS N ET VI DEO 

138 

223 

PROTEC MICROSYSTEMS INC 

156 

714 

RAD DATA COM MU NEGATION LTD 

63 

70-71 

RCE 

168 

204-205 

ROSE ELECTRON ICS 

166 

72 

STARTECH COMPUTER PRODUCTS 

187 

745-746 

TAI NET COM M U N1CATION SYSTEM 

431$ IQ 

66 

TALKING TECHNOLOGY INC 

138 

5 

COMPUTER SYSTEMS 


62-a3 

ACI 

186 

* 

APPL£ COMPUTER INC 

16-16 

79-00 

APPRO INTERNATIONAL INC 

183 

64-66 

AXIOM TECHNOLOGY 

189 

* 

COMPAQ 

24-25 


DE LL COMPUTER CORP 

88NAG-7 

* 

DELL COMPUTER CORP 

CV-CV1 

* 

DELL COMPUTER CORF 

CVJt-CVIII 

* 

DELL COMPUTER CORP 

87 

6 

HEWLETT PACKARD 

51 

* 

IBM AS 400 

33 

66-67 

ICP ACQUIRE 

183 

74 

INTEGRAND RESEARCH 

189 

139 

INTEGRA INC 

m 

75 

KILA 

169 

220 

MICRON ELECTRONICS 

QM 

168 

MICRON ELECTRONICS 

40-41 

169 

MICRON ELECTRONICS 

74-76 

* 

MICROWAY 

131 

733-734 

MITAC 

461524 

731-732 

MITAC 

97 

143 

NSTL 

161 
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POLYWELL SYSTEMS 

179 

83 

RACKMASTER 

189 

77-76 

RECORTECING 

193 

174 

SAG ELECTRONICS 

57 

81 

SIUCONRAX 

189 

177-178 

TEXAS MIGROSYSTEM51 NC 

65 

76 

TRI VALLEY TECHNOLOGY INC 

190 

727-728 

TRIDAT 

461515 

6 

DATA ACQUISITION 


105 

AMERICAN ADVANTECH 

190 

84-85 

AXIOM TECHNO LOGY 

139 

106 

10 TECH 

190 

107 

NATION AL J NSTRUME NTS 

191 

63-64 

QUATECH INC 

187 

53 

DIAGNOSTIC EQUIPMENT 


263 

ALLMICRO INC 

183 

267 

MICRO 2000 

174-175 

7 

DISK & OPTICAL DRIVES 


165-166 

ANDATACO 

147 

180 

ARTECON 

106 

206 

CONSANINC 

178 

725-726 

DBTEL 

481$ 12 

69-90 

GRANITE DIGITAL 

191 

* 

IOMEGA 

69 

142-143 

KINGSTON STORAGE 

21 

91 

LIBERTY SYSTEM INC 

191 

149-150 

PINNACLE MICRO 

7 

9 

FAX BOARDS/MACHINES 


92 

ADVANCED IMAGE COMM UNICATIONS 

191 

605-606 

NEWCOM 

8 BN A 5 

12 

LAN HARDWARE 


109-110 

A£HOME CORPORATION 

193 

704-705 

CYBEX COMPUTER PRODUCTS CORP 

CVI 

133-134 

CYBEX COMPUTER PRODUCTS CORP 

130 

196-199 

CYBEX COMPUTER PRODUCTS CORP 

173 

201-202 

FIRST SOURCE INT'L 

181 

718 

LANSOURCE TECHNOLOGY 

481S11 

174 

SAG ELECTRONICS 

57 

721-722 

SEH CO M PUTERTECHN IK G MB H 

46IS31 

751-752 

SEH CO M PLFTERTEC HN1K GMB H 

461532 

727-728 

TRIDAT 

461515 

13 

LAPTOPS & NOTEBOOKS 


229 

COM PUTE R LANE UN LI MITE D 

135 

* 

DELL COMPUTER CORP 

97 

137 

DOLCH COMPUTER SYSTEMS 

127 

179 

FIELDWORKS 

160 

737-738 

FIRST 1NTE R NATIONAL COMPUTE R 

48152 

724 

INFOCUS 

It 

- 

MICRO INTERNATIO HAL 1 NC, 

192 

733-734 

MITAC 

481$ 24 
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731-732 

MITAC 

97 

159 

TOSHIBA AMERICA INC 

34-35 

160-161 

TRAVELING SOFTWARE 

122 

727-728 

TRIDAT 

48 IS 15 

601 

WIN BOOK COMPUTER CORPORATION 

11 

14 

MAILORDER 


196 

ALTEX COM PUTERS & E LECTRON ICS 

176 

197 

COMPUTER DISCOUNT WAREHOUSE 

170-171 

15 

M EMORY/CH1PS/U PGRADES 

753-754 

AMD 

37 

93-94 

CAM ELEON TECH NOLOGY 1 NO 

192 

201-202 

FIRST SOURCE IhfT'L 

181 

14Q-141 

KINGSTON CPU UPG RADE 

66 

209-210 

LATRADE 

177 

155-156 

ROSS TECHNOLOGY INC 

159 

16 

MISCELLANEOUS HARDWARE 

109-110 

AE HOME CORPORATION 

193 

* 

ANTHRQCORP 

158 

95-96 

CALI FQRNIA PC PRODUCTS 1N C 

192 

97-98 

SLIGER DESIGNS 

192 

17 

MODEMS & MULTIPLEXORS 

735-736 

ATRIE 

481S I E 

725-726 

DBTEL 

4815 12 

729-730 

ETECH 

4815 23 

665-606 

NEWCOM 

86NA5 

18 

MONITORS & TERMINALS 


747-748 

GVC 

67 

739-740 

KUO FENG CORPORATION 

431518 

733-734 

MITAC 

481524 

731-732 

MITAC 

97 

165-186 

PRINCETON G R APH 1C SYSTEMS 

54 

745-746 

TAI N ET COM M U N1 CATION SYSTEM 

431$ 10 

162-163 

VIEWSONIC 

62 

19 

MULTIMEDIA/CD-ROM 


206 

CO NS AN INC 

178 

607-608 

DARIM 

8 SNA 2 

725-726 

DBTEL 

48IS12 

724 

INFOCUS 

It 

99 

MiCROPATENT 

193 

183-134 

MIRO COMPUTER PRODUCTS AG 

89 

181-132 

MRT 

155 

20 

PRINTERS/PLOTTERS 


741-742 

AVISION 

39 

229 

COMPUTE RLAN E U NUMITED 

165 

721-722 

SE H COM PUTE RTECH N1K G M BH 

43IS31 

153 

TEKTRONIX 

43 

21 

PROGRAMMABLE HARDWARE 

103 

JK MICROSYSTEMS 

192 

102 

TERN INC 

193 
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100 

Z-WORLD ENGINEERING 

193 

709-710 

MAGiC/MSE 

4815 6 

41 

SECURITY 


101 

Z-WORID ENGINEERING 

193 

31 

ENGINEERING/SCIENTIFIC 

121-122 

ALADDIN SOFTWARE SECURITY 1NC 

70 

56 

RAID DRIVE ARRAYS 


717 

ON TIME MARKETING 

461S 20 

116 

DUNN SYSTEMS 

195 

109-110 

AE HOME CORPORATION 

193 

113 

SCITECH INTERNATIONAL 

194 

706-707 

EUTRON 

46IS9 

165-166 

200 

ANDATACO 

DISTRIBUTED PROCESSING TECH 

147 

172 

33 

GRAPHICS 


- 

IBM CAPABILITIES 

IBM capabilities 

37 

39 

139 

INTEGRIX INC 

113 

132 

COREL 

139 

154 

RAINBOW TECHNOLOGIES 

56 

194-195 

NSTOR CORPORATION 

RAJ DTEC CORPORATION 

116 

213 

MICROGRAFX 

M1 PS DATALINE AME RIGA INC 

61 

164 

211-212 

WIBU SYSTEMS AG 

152 

214-215 

194 

43 

SOFTWARE DUPLICATION 


174 

SAG ELECTRONICS 

57 

35 

MAILORDER 


715-716 

RAIMA CORP 

451517 

52 

SECURITY 


197 

COM PLFTER DISCOU NT WAR EHOUSE 

176-171 

45 

UNIX 



ALADDIN SOFTWARE SECURITY 

RAIN B OW TECH NOlOGl ES 


703 

COMPUTER QUICK 

4315 21 


121-122 

154 

70 

59 

70S 

GREY MATTER LTD 

481S 27 

119-120 

167 

AN DREW CONSORTIUM SCS 

CENTRAL DATA 

134 

143 

ioa 

SOFTWARE SECURITY 

193 

36 

MATHEMATICAL/STATISTICAL 

133 

FAIRCOM CORPORATION 

164 

211-212 

WIBU SYSTEMS AG 

162 

* 

MINITAB INC 

141 

216-217 

SOFTWAY SYSTEMS 

156 

23 

TAPE DRIVES 


157 

STATSOFT 

95 

* 

WALKER, RICHER & QUINN 

137 

165-166 

ANDATACO 

147 

37 

MISCELLANEOUS SOFTWARE 

46 

UTILITIES 


741-742 

AV1SI0N 

39 

175-176 

FIN50N 

151 

208 

ALLMICRO INC 

163 

104 

OUALSTARCORP 

193 

38 

ON-LINE SERVICES 


207 

MICRO 2000 

174-175 

24 

UPS/POWER MANAGEMENT 


AMERICA ONLINE 

0N5ERT 

151 

PKWARE INC 

45 

123 

AMERICAN POWER CONVERSION 

33 

450 

BIX 

214 

160-161 

TRAVELING SOFTWARE 

122 

124 

AMERICAN POWER CONVERSION 

73 

604 

COMPUSERVE 

69NA1 

47 

WINDOWS 


125-126 

BEST POWER 

99 

114-115 

HI WAY TECHNOLOGIES 

194 

167 

GEODESIC SYSTEMS 

22 

127-126 

BEST POWER 

105 

* 

IBM CAPABILITIES 

37 

681 

Wl N B OO K COM PUTER CORPORATION 

11 

129-130 

BEST POWER 

109 

* 

IBM CAPABILITIES 

39 




135-139 

CELTIC 

166 

* 

IDTINTERNET 

111 

GENERAL 


749-750 

MAIN POWER ELECTRONICS 

4 SIS 22 

* 

MICROSOFT CORPORATION 

28*29 




711-712 

MlNUTEMAN 

4SIS6 

* 

NET2PHONI 

111 

49 

BOOKS/PUBLICATIONS 


55 

VOICE TECHNOLOGY 


39 

OPERATING SYSTEMS 



BYTE ON CD ROM 

213 


CENTRAL TECH NO LOGIES 




COMPUTE R PROFESSIO NAL'S BK SOC 

152 

73 

167 

* 

MICROSOFT CORPORATION 

2-3 


DATA COMMUNICATIONS 

180 

605-606 

NEWCOM 

68NA5 

153 

QNXEXPLR2 

132 







DATA COMMUNICATIONS 

46-47 

SOFTWARE 


152 

215-219 

QNX SOFTWARESYSTEMS LTD 

VCOMMUNICATIONS 

117 

162 


MGGRAW HILL BOOK COMPANY 

MICROSOFT PRESS INC 

24-25 

103 

25 

BUSINESS 


54 

OS/2 



OSBORNE MCGRAW-HILL 

52-53 

170 

CARDIFF SOFTWARE 

167 

* 

IBM OS/2 OPENS WINDOWS 

15 


TELECOM 

206-207 

175-176 

HNSON 

151 

40 

PROGRAMMING 


61-62 

VIRTUAL REAUTY PUBUSHING 

195 

602-603 

LOTUS NOTES COMPONENT 

65 


LANGUAGES/TOOLS 


51 

MISCELLANEOUS 


27 

COMMUNICATIONS/ 


119 

DUNN SYSTEMS 

195 


BYTE 

165 


NETWORKING 


138 

FAIRCOM CORPORATION 

164 


BYTE 

211 

73 

CENTRAL TECHNOLOGIES 

137 

157 

GEODESIC SYSTEMS 

22 


BYTE SACK ISSUES 

169 

224-227 

DISTINCT CORPORATION 

104 

192 

GLOBETROTTER SOFTWARE INC 

92 


BYTE BESTOFSYSTEMS 96 AWARDS 

46IS29 

201-202 

FIRST SOURCE INTI 

181 

706 

GREY MATTER LTD 

46 IS 27 


BYTE CUSTOMER SERVICE 

162 

• 

IBM CAPABILITIES 

37 

719-720 

INNOVATIVE SOFTWARE 

481531 


B YTE EURO DECK 

85 

* 

IBM CAPABILITIES 

39 

230 

INNOVUS MULTI MEDIA 

148 


BYTE FIELD SALES 

481S 28 

Ilf-112 

INTERNET SHOPPER 

194 

171*172 

IQ SOFTWARE 

12-13 


BYTE MOVING 

451530 

609-610 

LOTUS INTERNOTES 

135 

116-117 

LAH EY COM PUTER SYSTEM S 

194 


BYTE REPRINTS 

135 

713 

PERSOFTINC 

cv 

709-710 

MAGIC/MSE 

46IS6 


BYTE SUB MESSAGE 

162 

160-161 

TRAVELING SOFTWARE 

122 

717 

ON Tl ME MARKETING 

481520 


BYTE SUB PROBLEMS 

481S 32 

* 

WALKER RICHER A QUENN 

137 

164 

POWERSOFT 

31 


BYTE WEB SITE 

265 

29 

DATABASE 


715-716 

RAIMA COR P 

481517 

723 

MESSEMUENCHENGMBH 

46155 


* 

SFDINC 

6-9 

* 

N ETWOR LD+INTEROP 

163 

139 

FAIRCOM CORPORATION 

164 

* 

WALKER, RICHER AQUINN 

137 

193 

NRW 

23 

719-720 

INNOVATIVE SOFTWARE 

461531 

211-212 

WISU SYSTEMS AG 

162 




171-172 

IQ SOFTWARE 

12*13 
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For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number refers 
to the first page of the article or section in which the company name appears. 


INQUIRY NO. PAGE NO. INQUIRY NO PAGE NO 


A 


979 

Diamond Rower 

157 

3Dfx Interactive 

76 

1068 

Digital Equipment 

114 

SDIabs 

76 

1050 

Digital Semiconductor 

56 

Accent 

4813 7 


E 


Acer 

4835 19 

1008 

Easy 

4 SIS 25 

1051 Acer America 

208 

1012 

Ebnex 

4 SIS 25 

390 Active Imaging 

48fS 25 

1002 

Emuttek 

48IS25 

993 Adder Technology 

48IS25 


Epson 

26 

1034 AdvanSys 

208 


Eurolrrternet 

48IS13 

Advantage kbs 

26 

1036 

Extended Systems 

200 

AUemic 

26 


F 

Fibronics 


1061 Allure Computer Systems 

114 

995 

48tS 25 

American Hyfech 

93 

1043 

Fujitsu Computer Products 208 

1031, American Power Conversion 208 


of America 


1U4U 

1062 AMS-Tech 

114 

1046 

Fujitsu PC Corp. 

208 

Artie Technologies 

59 


6 


1042 AST Research, Inc. 

208 


Ganymede Software 

95 

1005 Astarte 

4HIS25 

1069 

Gateway 2000 

114 

ATI Technologies 

76 


Globalmk Europe 

48IS? 

1063 Austi n Computer Systems 

114 

980 

Grolier Interactive 

157 

Axis Communications 

B 

992 BinTec Communications 

26 

987 

H 

Hantz & Partner 

4B1S25 

4 BIS 25 

1059 

X 

a 

cr> 

I 

I 

50 

Bidink 

59 

1070 

Hewlett-Packard 

26, 114 

1044 B reece Hi II Tech nologies 

206 


1 


c 


1071 

IBM 

114 

1007 Caere 

48IS25 


IBM Europe 

48IS7 

Calico Technology 

93 


ImageNe! 

93 

Canon 

26 

1072 

Impulse Com puter 

114 

1064 Canon Computer Systems 114 


Inference 

26 

Centerline Software 

95 

1039 

Infolmaging Technologies 

208 

1029 CheckPoml Software 

208 

1015 

Informal ion Dimensions 

208 

Technologies 


997 

Integrated Measurement 

4815 25 

1065 Ghem USA 

114 

982 

Iomega Corp. 

26, 157 

!047 Cheyenne Software 

145 

1016 

Island Way Corp, 

208 

Chromatic Research 

76 


j 

John Wiley and Sons 


1060 Compaq Computer 

1066 

114,154 


133 

1026 Coordinate.com 

208 


L 


1010 CSD Software 

48tS 25 

1006 

LeReseau 

4SIS25 

Cygnus Support 

133 


Netweriksystemen 

Lexmark 

26 

978 Cyrix Corp. 

157 



1017 

Lighten 

208 

D 

994 DLink 

491S 25 


Logos 

48IS7 

1049 

Lotus Development 14,26,49 

1033 Data Translation 

208 


M 


1037 Dayna Communications 

208 



114 

1003 

Magic Software 

48IS 25 

1067 Dell Computer 


Enterprises 


DanMac 

95 





IS pages appear ohty in I he International edition. 
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Make Systems 

93 


s 


1030 

Matrox Graphics. 

76,208 


S3 

76 

1022 

McAfee 

208 


Samsung Electronics 

481319 

1019 

McGraw-Hill Professional 208 

1009 S BS Fi nancial Systems 

48IS 25 


CSOOK uroup 


1076 Scept re Technologies 

114 

1073 

Micro-International 

114 



206 

1032 Sega of America 

1024 

Micro Logic 

208 

1001 

Serverware Group 

4813 25 


Microptex 

26 


ServiceSofl 

26 

1081 

Microsoft 

14.26.59. 



481S 25 

1013 

71,126,208 

986 

Siemens 


Microtek 

59 

983 

Siemens Nixdorf 

149 


984,996 

48IS25 

1020 

MILS 

Mind Works 

93 

208 


SoftArc 

SoftShell International 

26 

1025 

208 


N 



Sony DVD 

139 


NEC Corp 

481S 19 

1048 

Stac Bectronics 

145 

1074 

NEC Technologies 

114 

977 

Strategic Studies Group 

157 

1078 

1 

1 

48tS 25 


Sun 

26 


NetSuite 

93 


Syntha-Vobe 

59 


Network Design and Analysis 93 


Syquest 

26 

1021 

NewSoft 

208 


SystemSoft 

26 

1075 

Nmn antics 

114 


T 

Tatung Co, 



Nippon Telegraph and 
Telephone 

481519 


4833 19 


Novell 

95 

1038 

TDK Systems 

208 


Nvidia 

76 

1077 

1045 

Texas Instruments 

114,208 


0 


1018 

The Database Solutions Go. 208 


Oak Technologies 

76 

1026 

TopSpeed Corp, 

208 

1023 

On Technology 

208 

107B 

Toshiba America 

114 


P 



Toshiba DVD 

139 


Phar Lap 

88NA3 


Trident Microsystems 

76 


Philips DVD 

139 


u 



PinPpint 

95 

989 

US Robotics 

481S 25 

1014 

Planet 

208 


ii 


985 

Powersoft 

153 


V 

v. Rhein baden & Busch 

4813 7 

976 

FYoxima 

55 


Electronic Publishing 


988 

Purple Software 

481S 25 


Venturcom 

88NA3 


Q 



VideoLogic 

76 

1027 

Quarterdeck 

208 


VSsio 

95 

1035 

Quick Technology 

208 

981 

Visioneer 

157 


Quyeo Software 

95 


w 



ft 



WebTV Networks 

48IS19 

991 

RAD Data 

48IS 25 

1080 

Wedge Technology 

114 


Communications 


1041 

Wi-LAN 

208 


Rank Xerox Research 
Centre Grenoble 

48IS7 

1079 

WinSook 

114 

1004 

Reich Technologies 

48IS 25 


X 



Rendrtion 

76 


Xerox 

14 


Rogue Wave Software 

216 

1001 

Xyratex 

401S 25 
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The BYTE Site brings you today's 
hottest technologies with 
extended product and technology 
coverage that's the perfect 
complement to 


■ The BYTE Archive ■ 

Two years of BYTE, more than 
3,000 full-text articles, 
illustrations, and photos... all 
indexed for quick retrieval! ■ 

I The BYTE Network Project 

The BYTE Site... a living laboratory 
showcasing the best tools for I 

building Web applications. Read 
about it in BYTE... try it out online! 


The Virtual Press Room 

Instant access to vendor press releases and 
white papers! Links to vendor web sites! 

BYTEIUIarks 

FREE Benchmark! Download the BYTEMark- 
the benchmark with teeth! 

Direct Access to Advertisers 

Contact Byte advertisers DIRECTLY through the 
online advertiser index! 


BVTE 


The BYTE Site. The World’s Online Technology Authority. 
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Schedule an appointment 

X On Hie Hie menu, point to New, snu ihi 

Click Appoint me til. 

Z in me Sublet box, typs a description 

3 in the Location ora. enter Ihe location, 

4 Enter start and end limes 

5 $e loct other opw on & you wanL 

6 CIICK Save and Close ® 

Tip in Calendar, yqu con also ere ale an 
appointment by a eelecltng a block of tlm 
nghti(“iitkmg, and than clicking Naw 
Appointment on me shortcut menu 


Outlook 97 Microsoft Corp. 

call tor price Redmond, WA 

(800) 429-9400 
(206) 882-8080 
fax: (800) 727-3351 

Circle 1013 on Inquiry Card, http.//www.microsoftcom 


E-Mail Meets Personal 
Information Management 

T here's good news for those of you who spend a good portion 
of your day creating and responding to e-marh Microsoft’s Out¬ 
look 97 integrates e-mail with common business applications such 
as scheduling, PI Ms, and word processing. Slated to ship by the 
end of the year, Outlook 97 lets you juggle tasks such as schedul¬ 
ing, basic contact management, and task delegation in one place, 
under one consistent interface (see the screen above). 

Outlook 97 offers an immense number of new features. The pri¬ 
mary benefit is that unlike Scheduled (which this new program 
replaces), Outlook 97 provides a single store for e-mail and other 
information. For example, you can create an appointment in Out- 
fook 97 f s calendar module by simply dragging an e-mail message 
into the calendar. An other timesaving feature, auto-preview, helps 
you prioritize e-mail reading by displaying only the first few lines of 
a message. Remote users can download just the header and sub¬ 
ject of a message before downloading all its contents. 

Outlook 97 includes several form templates to let you automate 
expense reports, vacation requests, and other activities; you can 
also create forms. The intuitive rules-creation module, slated to ship 
shortly after Outlook 97, lets you automate message responses. 
Based on my experience with Outlook 97, rt is a fine implementa- 
tio n of the n ext st ep i n the evoi utio n of e-matL -0 ave Andrews 


Business 


Enterprise-Wide 
Business Planning 


TWO INTEGRATED PRODUCTS FOR WINDOWS 
help you manage and control 



IBi 1PP1 t»3 


groups, departments, divisions, and 
entire companies. Business Mae¬ 
stro ($995; Enterprise model, 
$3995) provides tools for forma l 
business and strategic planning, 
financial modeling and control, and 
managing the budget process. Busi¬ 
ness Maestro has data import and 
export facilities supporting a num¬ 
ber of popular formats. Designed 
for cost centers, Budget Maestro 
($495; Enterprise model, $1995) 
assists companies in bottom-up 
and top-down budgeting, and you 
can use it with Business Maestro. 
Contact: Planet Corp., 
Worcester, MA, (800) 366- 
5111 or (508) 757-2840; 
planet j Tipia net -co rp. com . 

Circle 1014 on Inquiry Card, 

Manage Documents 
Over the Web 


Available for Unix and Windows NT, 
the Basis Intranet Solution lets you 
integrate enterprise-wide docu- 


I r* fjpgtfll.« 
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ment management applications 
with Web technology to develop 
intranets. The package includes 
links to business-critical applica¬ 
tions, Including policies and pro¬ 
cedures, research information man¬ 
agement, and competitive analysis; 
monitoring of security controls and 
operating logs; full-text search and 
retrieval; thesaurus-based search 
assistance; cross-repository que¬ 
ries; and the ordering of search 
results. 

Contact: Information 
Dimensions* Inc., Dublin, OH, 
(800) 328-2648 or (614) 761 - 
8083; httpzHunvw.iduoclc.org. 

Circle 1015 on Inquiry Card. 

Client/Server Project- 
Collaboration Tool 

A client/servfr APPLICATION WAT SUP- 
ports TCP/IP-and NetWare-based 
IFX/SPX networking, Team Way (per 
server, $1000; per client, $350) 
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delivers timely status information 
to individual team members and 
their managers. The product helps 
team members track personal 
responsibilities across projects, as 
well as manage nonproject obli¬ 
gations, The program schedules a 
project's component tasks based on 
each team member's constraints 
and updates everyone as changes 
occur in the project. 

Contact: Island Way Corp., 
Wellesley, MA, 

(617)235-6740; 
http-Jiwivw. islandway , com . 
Circle 101 6 on Inquiry Card 
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Software 


This month, we preview Microsoft’s Outlook 97, which replaces Schedule+, 
and Matrox Graphics’ 64-bit Mystique PCI graphics board. 


Build Business 
Models 

A STAND-ALONE WINDOWS APPLICATION 

for creative business thinking, 
Advance 1.0 ($695) helps you build 
business models and analyze mul¬ 
tidimensional business data con¬ 
tained in corporate databases. 
Contact: Lighten, lnc. f 
Berkeley, CA , (800) 398-4545 
or (510) 528-4376; 
http://www.lighten.com. 

Circle 1017 on Inquiry Card. 


Database 


Dynamic Database 
Management 

A 5UfTt OF SOFTWARE TOOLS, TOTAL PER- 

formance Management (tools, 
from $2995;TPM Premium Pack¬ 
age, $25,000) proactively manages 
client/server database environ¬ 
ments. You can use the product 
with Oracle, Sybase, or Microsoft 
SQL Server databases that use 
SGL'Net, SNMP, or Open Client 
Contact: The Database 
Solutions Co., Richmond t VA, 
(800) 933-7668 or (804) 794- 
0354; http://www.dbsol.com . 
Circle 1018 on Inquiry Card. 


Engineering 


Engineering Series 
on CD-ROM 

McGraw-Hill's Interactive Enoineer- 
ing Calculations Series includes Civil 
Engineer's Solutions Suite ($79.95), 
Chem ical Engrn eer’s Sol u tions Su i te 
($89.95), and Architectural Engi¬ 
neer's Solutions Suite ($69.95). The 
CD-ROMs include the text, tables, 


graphs, and diagrams from corre¬ 
sponding sections of the original 
handbooks. 

Contact: McGraw-Hill 
Professional Book Group, 

New York, NY, (800) 722-4726 
or (212) 337-4097; 
h ttp . 7 /www. books 
.ntegraw-hill.com. 

Circle 1019 on Inquiry Card. 


Imaging 


Scanning OS 

for Desktop Imaging 


By providing a link between a TWAi N- 
or Adobe Plug-ln-compliantscan- 



ner and desktop applications, the 
Presto PageManager Su ite lets you 
drag and drop a scanned image to 
a printer, fax application, e-mail, 
filing system, OCR software, or 
word processor for further pro¬ 
cessing, Available for Windows and 
the Mac, the Presto PageManager 
Suite (about $199) includes the 
scanning QS, an electronic filing 
system, OCR software, a color- 
image editor, business-card scan¬ 
ning software, forms, and a color- 
image-transmission system. 
Contact: NewSoft, Inc., 
Fremont , CA, (800) 214-7059 
or (510) 252-0267; 
http: /I www.tophat.com. 

Circle 1021 on Inquiry Card. 


Share Images 
Over a Network 

Now, users on Novell NetWare 3.12 
or higher LANs can store, manage, 
search, and share document im¬ 
ages. Recollect LAN (server, $2000; 
client $299 each) consists of Rec¬ 
ollect Server, an N LM that provides 
centralized image storage and 
retrieval; the Recollect Scan and 
Search client module, which allows 
users to ca pture, retrieve, vie w, and 
organize documents on the server 
or their o wn PCs; and the Recollect 
Search client module, which allows 
users to retrieve, view, and organize 
Recollect documents. 

Contact: MindWarks Corp 
Sunnyvale f CA, 6S3- 

8005 or (408) 730-2100. 

Circle 1020 on Inquiry Card. 


Networking 


Windows 95 Backup 
Software 

5martStor's ($65) Installable File 
System feature uses a 32-bit VxD 
to establish a tape drive as a logi¬ 
cal, mounted storage device, mak¬ 
ing it easier to view, back up, and 
restore data. Once you mount the 
system, you can access the tape 
drive just as you would any other 



on-line storage device. SmartStor 
also lets you back up data to hard 
d r i ves a n d o pt ica I d r i ves a n y w h ere 
on the network. 

Contact: McAfee, Santa Clara , 
CA, (408) 988-3832; 


http: U www.mcafee.com. 

Cirde 1022 on Inquiry Card. 

Internet Firewall 
Security 

Designed to provide compuier network 
secu rlty for medi u m- to farge-size 
organizations with Internet or 
intranet exposure, On Guard 



screens IP and IPX packets and 
rapidly compares the "state" of each 
packet against the firewall's rules 
base. If the traffic is not permissi¬ 
ble or is unexpected, such as a hack¬ 
er's attempt to spoof the firewall, 
On Guard drops the packets and 
issues an alert to the On Guard 
Manager workstation. 

Contact: On Technology 
Corp.* Cambridge, MA, (800) 
767-6683 or (617) 374-1400; 
http: U www. on.com . 

Circle 1023 on Inquiry Card. 


Utilities 


Make Space on Your 
Crowded Hard Disk 

DiSKMAPPER ($49.95) SHOWS YOU THE 
size of every file and subdirectory 
on yo u r ha rd disk, as we! I as th e fi I e- 
name, path, size, date, and exten¬ 
sion type, so you can delete or com¬ 
press files you don't need or rarely 
use. Th e utility fo r Wi n do ws 3 .x a nd 
95also lets you launch programs or 
data files from DlskMapper. 
Contact: Micro Logic Corp., 
Hackensack, NJ, (800) 342- 
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What’s New 


5930 or (201)342-6518; 
http:!I www. miclog. corn. 

Circle 1024 on Inquiry Card. 


Windows 


Render Molecules, 
Calculate Symmetry 

Designed for desktop visualization and 
publishing, SymApps ($499) is a 
3-D molecular rendering program 
for Windows 95 and NT that can 
calculate symmetry point groups 
and display the symmetry elements 
on-screen. You can calculate point 
groups over a range of tolerances 
to identify distortions in molecu¬ 
lar coordinates and calculate char¬ 


Software 


acter tables for symmetry point 
groups. 

Contact: SoftShell 
International, Grand Junction, 
CO, (970) 242-7502; 
http://www.softshell.com. 

Circle 1025 on Inquiry Card. 



HARDWARE 

Accessories 


Notebook Surge 
Protector 


The SurgeArrest notebook protector 
($29.95) offers three telephone 
jacks-one phone in and two 



modem/fax lines-and a 6-foot 
telephone cord. A thermal fuse dis¬ 
connects the AC line if there is a 
sustained overvoltage. 

Contact: American Power 
Conversion, West Kingston, R1, 
(800) 877-4080 or (401) 789- 
5735; http://www.apcc.com. 
Circle 1031 on Inquiry Card. 

Net Link 
Internet Device 


Sega Saturn Net Link ($199.99), a 
28.8-Kbps modem and browser 



peripheral for the Sega Saturn, 
brings the Internet to your TV for 
networked gaming, e-mail, on-line 
chats, and Web connections. The 
modem plugs into the cartridge 
slot on the Sega Saturn, and the 
package has CD-ROM-based HTML 
2.0-compatible Web-browser soft¬ 
ware developed specifically for the 
NTSC display standard. 

Contact: Sega of America, Inc., 
Redwood City, CA, (800) 
872-7342 or (415) 508-2800; 
http://www.sega.com. 

Circle 1032 on Inquiry Card. 


Add-Ins 


Digital-Only PCI 
Frame Grabber 

Designed for digital cameras, the 
DT3157 Mach frame grabber 
($ 1495) can transfer images in real 
time to system memory or the dis¬ 
play. Compatible with single- and 
dual-channel digital cameras with 
image size outputs as high as4 MB 
and data transfer rates of up to 40 
MBps, the board accepts 8-, 10-. 
12-, 14-,and 16-bit digital images. 
Contact: Data Translation, 
Marlboro , MA, (800) 525- 
8528 or (508) 481-3700; 
http:// www.datx.com. 

Circle 1033 on Inquiry Card. 

PCI-Format SCSI 
Adapter for PC 
and Power Mac 

Using only a simple jumper to select 
PC or Power Mac capability, the 
AdvanSCSI ABP970 PCI Bus Host 
Adapter ($199) includes a dedi¬ 
cated 50-MHz RISC processor chip 
with on-board SRAM that relieves 
the host CPU of I/O tasks through 
bus-mastering technology. The 
adapter can obtain data transfer 
rates of 133 MBps. It comes with 
Charismac’s Anubis Power Mac 
drivers for hard disk and removable 
media, and Charismac's CD-ROM 
and recordable CD device drivers. 
Contact: AdvanSys, Inc., 

San Jose, CA, (800) 525-7443 
or (408) 383-9400; 
http://www.advansys.com. 
Circle 1034 on Inquiry Card. 


Motherboards 


Improve 

Processor Speeds 



Three motherboards improve the pro- 
cessor speeds and performance of 


Software Updates 

A RAD environment, Clarion for Windows 2.0 includes OOP enhance¬ 
ments to the Clarion 4GL language, OLE/OCX support, and new 
options for customizing application appearance. Professional Edition, 
$599; Enterprise Edition, $1499; Standard Edition, $199. 
Contact: TopSpeed C.orp., Pompano Beach, FL, (800) 354- 
5444 or (954) 785-4555; http://www.topspeed.com. 

Circle 1026 on Inquiry Card. 

Hi Jaak Pro 4.0 supports common 3-D graphics, PostScript, and CAD 
formats; supports graphics file operations, such as viewing, printing, 
and converting, from the shortcut menu; and integrates with the Win¬ 
dows 95 shell to expand graphics handling in the OS. About $279. 
Contact: Quarterdeck Corp., Marina del Rey , CA, (800) 282- 
0866 or (310) 309-3700; http://www.quarterdeck.com/. 

Circle 1027 on Inquiry Card. 

BeyondMail 3.0 Internet Edition introduces directory services via a 
four-tier address book: personal, workgroup, enterprise, and global; 
multimedia messaging; information handling with configurable fold¬ 
ers; remote-access enhancements; and messaging-administration 
enhancements. Call for prices. 

Contact: Coordinate.com, Waltham, MA, (800) 567-8818 or 
(617) 398-7900; http://www.coordinate.com. 

Circle 1028 on Inquiry Card. 

Enhancements in Fire Wall-1 2.1 include Internet and intranet gate¬ 
way support for Wndows NT, management console support for NT 
and 95, integrated support for Fire Wall-1 SecuRemote client-encryp¬ 
tion software on Windows 95 laptops and desktops, and extended 
application support for RealAudio, VDOLive, Internet Phone, and Ora¬ 
cle SQL*Net. For up to 50 nodes, $4990; for up to 250 nodes, $9990; 
for unlimited nodes, $18,900. 

Contact: Checkpoint Software Technologies, Ltd., Redwood 
City, CA, (800) 429-4391 or (415) 562-0400; 
http://www.checkpoint.com. 

Circle 1029 on Inquiry Card. 
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Who do you trust with the transmission 
in your Teutonic sports coupe? 

An expert mechanic or Ed from the corner Gulf station. 
Your gall bladder? 

A surgeon or some guy fresh from medical school. 
Hmm. Tough choice. 

Now imagine you're a business trying to cope in today's 
"ever-so-wired" world. Sure, you know the problems and 
opportunities. But which IT products offer the best 
solutions is Greek to you. 

Once again, an expert is called for. 

So you get him in your office [he works for you, after 
all] and say,"Hey, this convergence of computing and 
communications thing is driving me nuts. You're the 
technology expert, find me some answers." 

And he comes back a month or so later with all the 
right solutions and products. And you say, "How did 
you do that so fast?" 

And the expert says, "BYTE.” 

And you wonder how much he knows about transmissions. 

V 



Nearly one million computing experts worldwide read BYTE magazine every month. Because only BYTE delivers the 
global coverage and technical insights that illuminate Information Technology from problem through solution. That 
makes us something of an authority on the subject. And you something of a genius when you advertise in BYTE. For 
more information, cail John Griffin, VP/Publisher at 603.924.2663. Or contact us at http://www.byte.com 

The Global Authority for Computing Technology. 










Hardware 


What’s New 


desktop systems in CAD/CAM and 
multimedia applications. Compat¬ 
ible with Intel Pentium and Cyrix 
CPUs, the P55TU ($479) can sup¬ 
port system speeds of up to 200 
MHz and features Intel’s 430HX 
chipsetand theAdaptec Ultra Wide 
SCSI controller. The P55TU is also 
SCSI RAID bus slot-ready, so you 


can add RAID functionality to your 
system, supporting RAIDIevelsO, 1, 
and 5. The P55TV($369) and P55TVS 
($399) provide most of the same 
features as the P55TU, but. instead, 
they are equipped with the Intel 
430VX chip set and an Ultra SCSI 
controller. 

Contact: Quick Technology 


Corp ., Tustin , CA t (714) 258- 
4500; quick8@ix.netcom. 

Circle 1035 on Inquiry Card. 


Networking 


Wireless Infrared 
Token Ring Adapter 

Now. YOU CAN CONNECT YOUR PORTABLE 
PC to Token Ring networks using 
JetEye Net Plus ($719). The adapter 
supports IrDA data transfer stan¬ 
dards of up to 4 Mbps; supports IPX, 
TCP/IP, and NetBEUI; and allows you 
to roam between Token Ring and 
Ethernet networks without recon¬ 
figuring your portable. 

Contact: Extended Systems, 

Boise , ID, (800) 235-7576 or 

(208)322-7800; 

http:!I www. extendsys. com. 

Circle 1036 on Inquiry Card. 

100Base-TX 
LAN PC Card 

Meeting the 32-bit CardBus PC Card 
standard, the Network Flyer 100 
($329) is eight times faster than 
lOBase-T mode. The Ethernet PC 



Card offers lOBase-T and 100Base¬ 
TX LAN solutions and is optimized 
for low power consumption. The 
LAN Adapter PC Card comes with 
ODI and NDIS drivers, allowing for 
fast connections to popular NOSes. 
Contact: TDK Systems, 

Nevada City , CA (800) 999- 
4835 or (916) 478-8421; 
tdkpr(a)tsd.$si 1. com. 

Circle 1038 on Inquiry Card. 

1OBase-T-to- 
lOOBase-T LAN Bridge 

Single-port bridge users can connect 
their lOBase-T-only devices to Fast 
Ethernet LANs.The BlueStreak Fast 
EtherPrint 10/100 (about $395) 



Mystique Matrox Graphics, Inc. 

with 2 MB of SCRAM, $199; Dorval, Quebec, Canada 

with 4 MB, $279 (800) 810-2550 

(514)969-6300 

circle 1030 fax: (514) 969-6363 

on Inquiry Card. http://www.matrox.com/mga 


Champagne Graphics at Beer Prices 

P C graphics are entering a new era. For the price of almost any 
of yesterday’s vanilla PCI graphics boards, today you can get 
swift 2-D graphics, impressive 3-D effects, and smooth video. 

Engineers, stay calm. The Mystique won’t fit the bill for a lot of 
CAD-type work, since it stops at a resolution of 1280 by 1024 pix¬ 
els. Similarly, if you’re a graphic artist who needs 3-D graphics with 
32-bit color at the highest resolutions, look elsewhere. 

However, more mainstream computer users will benefit from this 
64-bit board's MGA-1064SG processor and fast memory. MPEG 
software decoding performance is very smooth. I ran the Mystique, 
with late beta drivers, through NSTL's Imark video suite, and it 
dropped no frames in any of the video tests. As for 3-D, whether 
the application is a game, training, or a simulation, results will be 
impressive. A peek at upcoming games based on Microsoft’s 
Direct3D reveals that features such as perspective-correct texture 
mapping and shading add a great deal of realism to animated scenes. 

While beta drivers prevented me from making accurate com¬ 
parisons with Matrox's older MGA Millennium line, I expect the Mys¬ 
tique to outperform it and most other midpriced graphics boards 
(including some 128-bit ones) with previous-generation chips. 

-MarkSchlack 


212 BYTE OCTOBER 1996 


offers plug-and-play functionality 
requiring no software setup or 
hardware configuration, protocol- 
independent bridging from 10- to 
100-Mbps Ethernet, an RJ-45 jack 
for 100Base-T and lOBase-T con¬ 
nections, a reset switch, and diag¬ 
nostic LEDs for link, transmit, and 
receive. 

Contact: Dayna 
Communications, Inc., Salt 
Lake City , UT, (800) 531-0600 
or (801) 269-7200; 
http:Hwww.dayna.com. 

Circle 1037 on Inquiry Card. 


Peripherals 


Personal Fax Server 

Consisting of an external fax/modem 
card and a memory chip set, which 
comes with 512 KB of RAM (ex¬ 
pandable to 4.2 MB), 3D FaxPal 
($169) captures faxes from a tele¬ 
phone line and stores them (up to 
20 faxed pages) for later retrieval 
from a PC. You can transmit faxes 
at 14.4 Kbps and receive them at 
9.6 Kbps. You can convert a fax ma¬ 
chine into a printer and scanner. 
Contact: Infoimaging 
Technologies , Inc., Palo Alto, 
CA, (800) 966-1140 or 
(415)960-0100; 
http: H www. infoimaging, com. 
Circle 1039 on Inquiry Card. 

Power Protection 
for Workstations 

NOW, YOU CAN C0MBAI HARDWARE DAM- 
age caused by surges and data loss 
from brownouts and blackouts. The 
Back-UPS Office ($179) multipath 
power device offers six outlets with 
multistage surge suppression and 
EMI/RFI filtering, phone-line pro¬ 
tection for Internet users, network 



data-line protection for worksta¬ 
tions, and battery backup for CPUs. 

continued 
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It’s all at your fingertips— 
emerging trends, comprehen¬ 
sive world-wide industry 

analysis, multiplatform 
coverage of all the 
technologies, in-depth 
testing and product 
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and much more! It’s 
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Netscape: BIH Global Interactiue Community 
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Back 

Forward 

Home 

Reload 

Images 

Open 

Print 
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Location: | http: / /ww w .bix .com / 

What's Nov? | What's Cool? | Handbook | Not Search | Net Directory | Software 


BIX? 


Global Interactive 
Community 


-*• http://www.bix.com/ 


BIX is owned and operated by Delphi Internet Services Corporation, 
along with a staff of experts in technical and recreational computing, 
philosophy, politics, science, speculation, mathematics, and the arts. 

BIX Masthead 

No topic of serious mention is too abstruse or controversial for BIX. 
No inquiry is too trivial to deserve a helpful answer. 

loin the BIX Global Community now! 


Best°BI\ 


comes to the Web on October 1st 


Best of BIX continues a tradition of wide dissemination of expert technical 
knowledge for the computer community, but with plenty to offer in other fields. 
Both technical and everyday topics are full of interesting discussion. 

Long-time readers of Byte Magazine will remember "Best of BIX" on the 
printed page; BIX now brings you the full benefit of hypertext references to 
selected discussions occurring right now on BIX. 

BIWtepor* 

BIXreports takes you right to the convention floor. 

Conventions reported by BIX recently include: 

• Variety's Showbiz Ex po 

• San Die g o Comic Book Convention 

• Macworld Expo 




Circle 450 on Inquiry Card. 

















































































Hardware 


What’s New 


Contact; American Power 
Conversion, West Kingston, Rl f 
(800) 800-4172 or (401) 789- 
5735; http://www.apcc.com. 

Circle 1040 on Inquiry Card, 

19.2-Kbps 
Wireless Modem 

Designed with direct-sequence spread- 
spectrum technology, the Hopper 
DS wireless modem [from $980) can 
transmit and receive data at speeds 
of up to 19.2 Kbps at distances 
exceeding 6 miles. You can connect 
the modem to most PCs, program¬ 
mable logic controllers, or remote 
termina I units. You can also use the 



M, 

Hopper j* 

^ ^ 3 = 


Hopper DS for point-to-multipoin t 
applications. 

Contact: Wi-LAN, lnc. t 

Calgary, Alberta, Canada, 

(403)273-9133; 

http: Hwww. wi-lan . com/wilan . 

Circle 1041 on Inquiry Card. 


Servers 


Windows 3.1-Based 
Multiuser File Server 

A COMBINATION OF HARDWARE AND SQFT- 

ware, Centralan (including four 
monitors, under $7000) lets up to 
16 users share a single PC with 3 
166-MHz Pentium processor, 32 
MB of EDO memory [expandable to 
192 MB), a multi-VGA adapter, a 2- 
GB Fast/Wide SCSI-2 hard drive, an 
eight-speed IDE CD-ROM drive, 
three internal and four external 
drive bays, and two 32-bit PCI and 
five 16-bit ISA expansion slots. Each 
user needs only a keyboard, mouse, 
and SVGA monitor at their desk¬ 
tops, which plug into a junction 
box. Cent ra I a n's f ou r- user base sys¬ 
tem comes installed with a LAN- 
ready Intel EtherExpress 10/100B 
network adapter and a 33,6-Kbps 


modem. With a separate PC, remote 
users can access data and run appli¬ 
cations the same way they would 
while in the office. 

Contact: AST Research, Inc., 
Irvine , CA (800) 876-4278or 
(714)727-4141; 
httpdiwtvw. ast. co m. 

Circle 1042 on Inquiry Card. 


Storage 


230-MB MO Drive 

A BATTERY-POWERED 3 'A—INCH 230-MB 
MO drive, Fujitsu's DynaMO 230 
Portable PC Card Drive (from $499) 
comes with a Type II connector that 
provides a data transfer rate of up 
to 1,6 MBps, Compatible with PCs 
and Macs, the drive has a seek time 
of less than 65 ms, a rotational 
speed of 2700 rpm, and a 128-KB 
cache. 

Contact: Fujitsu Computer 
Products of A m erica , Inc., San 
Jose, CA, (800) 626-4686 or 
(708) 432-6333; 
http xijwwtu . fepa. com. 

Circle 1043 on Inquiry Card. 

DLT Libraries 

The entry-level, scalable 02*15 DLT 
system can store more than 1TB of 
data with 15 cartridges per library 
storage module. Available in rack- 
mount, desktop, and deskside con¬ 
figurations, the 02*15 [with two 
DLT 4000 drives, $22,000) features 
one or two DLT 200GXT, 4000, or 
7000drives; an integrated barcode 
reader; and a removable 10-car¬ 
tridge magazine. The system sup¬ 
ports leading software backup and 
HSM applications running under 
Novell NetWare, Windows NT, and 
Unix. 

Contact: Breece Hill 
Technologies, Inc., Boulder, 



CO, (800) 941-0550 or (303) 
449-2673; 

http://www, breeceb ill com . 
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Systems 


120-/133-MHZ 

Pentium Notebooks 

The TravelMate 6020 (about $4199) 
and 6030 (about $4999) incorpo¬ 
rate Intel 120- and 133-MHz Pen¬ 
tium processors, 256 KB of L2 cache 
memory, Sand 16 M B of EDO mem¬ 
ory, 2PV technology, a six-speed 
CD-ROM drive, 16-bit full-duplex 
audio, a 28.8-Kbps modem, and a 
removable hard drive (1.08 GB on 



the 6020 and 1.35 GB on the 6030}. 
The TravelMate 6020 comes with 
an 11.3-inch TFT display, and the 
TravelMate 6030 comes with a 
12.1 -inch 800- by 600-pixel active- 
matrix SVGA TFT display. 

Contact: Texas Instruments, 
Inc. t Temple t TX, (800) 848 - 
3927or (817) 774-6001; 
http:!jwww.ti.com. 
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Multimedia Notebook 
Goes 5 to 10 Hours 

Weighing 7 pounds, the AcerNote 
Nuovo (about $3499 to $3999) fea¬ 
tures an Intel 133-MHz Pentium 
processor; 16 MB of EDO memory, 
upgradable to 64 MB; 256 KB of 
second-level cache memory; 2 MB 
of EDO video memory; a 1.2-GB 
EIDE hard drive; a 128-bit Neo- 
Mag ic g ra p h i cs a ccel era to r, wh i ch 
provides 16-million-color, full- 
motion video playback and full- 
color MPEG at 32 fps; an Ethernet 
controller with an RJ-45 jack; an 
11.8-inch active-matrix or 11.3- 
inch due [-scan screen; a micro¬ 
phone; a 16-bit stereo audio sys¬ 


tems 28.8-Kbps fax/data modem 
with DSVD; a touchpad; and a palm 
rest. The N u 0 vo a I so offers two Type 
ll/one Type III PC Card slots and a 
module bay for a six-speed CD- 
ROM drive or floppy drive. When 
you combine it with the AcerDock 
HI, the notebook offers warm-dock¬ 
ing connectivity to peripherals. 
Contact: Acer America Corp., 
San Jose , CA, (800) 733-2237 
or (408) 432-6200; 
http:jiwww.acer. comjacc /* 
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Three Pentium 
Notebooks 

The Monte Carlo (about $3199 to 
$5199) comes with a 1QO-, 120-, or 
133-MHz Pentium processor; a 
12.1- or 11.3-inch SVGA active- 
matrix color display with a resolu¬ 
tion of 800 by 600 pixels; 8 or 16 
MB of RAM, expandable to 40 or 48 
MB;an810-MBor 1-GB hard drive; 
a removable 3%-inch floppy drive; 
a six-speed CD-ROM drive; stereo 
speakers and a microphone; MPEG- 
1 video-acceleration support; and 
an ErgoTrac pointing device. Besides 
bridge-battery technology for 
w a r m -sw a pp i ng a f ba tteries, the 



Milan (about $2199 to $4599)fea- 
tures the same Pentium options, 
RAM, and hard drive as the Monte 
Carlo, with a 10.4-inch SVGA active- 
matrix or dual-scan color display or 
an 11.3-inch SVGA active-matrix 
color display.The Montego ($3199) 
offersa removabie3VMnch floppy 
drive, plus a 100-MHz Pentium pro¬ 
cessor; a 10.4-inch SVGA active- 
matrix color d isplay; 8 MB of RAM, 
expandable to 40 MB; and a 1 -GB 
hard drive. 

Contact: Fujitsu PC Carp., 
Milpitas t CA (888) 466-8434 
or (408) 935-8800; 
http://www. fujitsu-pc. com . 
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Beyond the Bouncing Heads 

Use JFactory to quickly assemble Java applications. 

By Rick Grehan 


he quantity of new Java prod¬ 
ucts that arrives daily at BYTE 
is unnerving. The number of 
new Java books alone is such 
that I’m pretty sure the delivery people 
will soon be unloading them with snow 
shovels. 

Consequently, the Java signal-to-noise 
ratio is very low; the job of sifting wheat 
from chaff is difficult. Many of us are still 
working through the source code for the 
bouncing-heads demo. There’s nothing 
wrong with that; I’m guilty of it myself. 
You have to start somewhere. 

But once you’ve got those heads fig¬ 
ured out, you should turn your attention 
to a pair of seriously good Java program 
jump-starters from Rogue Wave Soft¬ 
ware. A purveyor of C++ class libraries. 
Rogue Wave now also offers JFactory, a 
user-interface development environment 
for Java. (At the time of this writing, a 
beta version of JFactory with a 30-day us¬ 
age limit was available for downloading 
from http://www.roguewave.com. Be 
warned, however; the file is over 3 MB.) 

JFactory looks with longing eyes to¬ 
ward Visual Basic (VB). The act of cre¬ 
ating an application (or applet) within 
JFactory proceeds along the same lines 
as building a VB program. You start out 
guided by what amounts to a wizard, 
which builds for you an empty window 
(or form, or frame, whichever term you 
feel comfortable using). A tool palette ap¬ 
pears, and, by selecting items from that 
palette, you populate the window with 
scroll bars, text boxes, buttons, and oth¬ 
er elements. When you click on a visual ob¬ 
ject, the object-manager window opens, 
revealing that object’s associated prop¬ 
erties and events. Sound familiar? If you’re 
a VB programmer, it should. 

All the while, JFactory is conjuring 
source code, waiting for you to pick the 
Generate menu selection so that it can 


pour that source into a file for you. And 
in the resourceless world of Java, the 
amount of source code that must be pro¬ 
duced (and ultimately executed) to cre¬ 
ate those visual objects will amaze you. 
Flence, JFactory does you a big favor. 

Iterative development is particularly 
important in user-interface design. You 
want to be able to add a toolbar and see 
immediately what it looks like in the fi¬ 
nal application or be able to associate a se¬ 
ries of buttons with the opening of var¬ 
ious dialog boxes and quickly confirm 
that each button leads to the intended dia¬ 
log box. JFactory permits code-and-test 
work with its Test Interface capability. 
Once you’ve got a rudimentary user inter¬ 
face clicked-and-dragged together, you 
then select Test Interface from the Proj¬ 
ect menu, and JFactory simulates the ac¬ 
tion of the interface. 

This simulation goes quite far. For ex¬ 
ample, JFactory’s image-loop visual ob¬ 
ject accepts as properties the path name 
to a starting GIF file and the number of 
images in the loop. If the first GIF file’s 
name is PICT1.GIF, and if the number of 
images selected is four, then the image- 
loop object knows to load the series of 
files PICT1.GIF, PICT2.GIF, PICT3.GIF, 
and PICT4.GIF. Once the image-loop ob¬ 
ject is instantiated and added as a mem- 


WHERE TO FIND 


Rogue Wave Software 

(541)754-3010 

http://www.roguewave.com 

ber of a window’s or dialog box’s com¬ 
ponents, it immediately begins playing 
those images as frames in a moving pic¬ 
ture. JFactory’s Test Interface selection 
provides full image-loop automation. 

Ironically, the simulation of an image 
loop goes faster than the actual execu¬ 
tion of that same loop in Java. And thus 



another little dark cloud forms over the 
Java-performance landscape. 

Also available from Rogue Wave is a 
suite of threejava packages: J tools, J wid¬ 
gets, and J money. Collectively, these 
packages are called J Libraries. (A subset 
of J widgets is included with JFactory.) 
Jtools is a collection of well-reasoned 
interfaces and classes. These include con¬ 
tainer classes for objects such as binary 
trees, B-trees, bags, collections, and the 
like. It also includes a regular-expression¬ 
handling class, as well as a set of classes 
that format text and numerics for output. 
(The latter is a real blessing if you have 
grown weary of coping with the paucity 
of System, out .pri ntl n().) 

JFactory is available for Windows NT 
and 95. Both JFactory and Jtools need at 
least the version 1.0.2 release of the Java 
developer’s kit (available from http:// 
www.javasoft.com). J Libraries and a sin¬ 
gle-user license for (Factory each cost 
$195. The individual packages within JLi- 
braries cost $99 each. Rogue Wave also 
provides annual support and upgrade 
contracts, as well as site licenses. □ 


Rick Grehan is a senior technical editor for 
BYTE reviews. You can reach him by sending 
e-mail to rick_g@bix.com. 
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Smart Routes to Connectivity 


The most complete multilingual 
connectivity title offering a PC X 
»rrcf, Netscape Navigator™, 
qnd mvltivendor boil connectivity 
including TN525G, TN3270, 
VT420, ond DG D47G, 


T 


'he number of PC connectivity 
paths in your organization has 
grown. Your users want to connect 
their PCs to the Internet, to hosts 
around the world, and to 
X clients. Mapping out these 
routes requires the best PC-to- 
host connectivity software 
available—SmarTerm®. 




Windows 95/N^ 


A cos!-effective multilingual 
cmflrKtmfy solution lor 
enhanced Islnet, FIT, and serial 
support lor corporate users. 


Ersatr 


SmarTerm crosses all the 
boundaries, taking Windows 
95, Windows NT, and 
Windows 3.1 users to the 
information they need, 
no matter where it is. 
Whether valuable data is 
on their favorite web sites, 

X clients on their local UNIX 
host, a remote AS/400 host over¬ 
seas, an IBM mainframe in the 
corporate office, a Digital host at 
a regional branch, or a Data General 
host anywhere, your users can 
extend the reach of their PCs. 


SmarTerm makes efficient, reli¬ 
able and quick connections. It's 
designed specifically to reduce 
your training and support burden 
by including tools and utilities 
that automate common activities 
and integrate host and PC data. 
Plus SmarTerm is easy to learn and 
use, and the technical support is free! 


Superior mdlilingual PC 
connectivity for the corporate 
user who needs multiv&ndor 
hoit connectivity including 

TN5250, TN3270, VT42Q, 
and DG D47Q 


Plot your connectivity 
course today! Call Persoft 
for a free evaluation copy of 
SmaiTerm for Windows 3.1 or 
Windows 95/NT: 1-800-TCP-3130. 


Persoft, Enc., 465 Science Dr., P.Q. Box 44953 r Madison, Wisconsin 53744-4953 USA. 
Phone [608)273-6000, Fax (608)273-8227, 1-800-368-5283, or sde 5 @per 5 aft.cafn 
World Wide Web www;persaft.cam, Faxbodt [608)273^6090 
Persoft Inc, European Headquarters, Lower Woodend Bams, Fawley, Henley-on-Thames, 
Oxfordshire, RG9 6JF, United Kingdom, Phone +44 (0)1491 638090, Fax +44 {0)1491 638010 


SmarTerm provides simultaneous arcess routes to the 
information you need—whether it 1 s on the Internet „ 
in X applications, or on UNIX, IBM, Digital, and 
Data General hosts. 


Copyright 1996 Persah, Inc. All Rights Reserved. SmorTarm cmd P#rsc.Ft are registered trademarks aF Parsofl, Inc. Netscape Navigator is a trademark of Netscape Communications. 

All other trademarks are properly of iheir respective owners. Rev. 8/96. 
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Lost in the Maze? 



Here's the Way Out. 


Our Commander products let you control bihi to a few PCs, or you manage a multi platform 
and operate all of your computers through one 1 |£h| server room, system control is right at your 
keyboard, monitor and mouse. Get rid of all ||||g fingertips. Today's configurations are 
of those costly, space eating peripherals, gffgffjHp| more challenging than ever - but they 
and suddenly your network isn't quite so Li shouldn't make you feel like a labo- 

scary anymore. And since there’s a whole ratorv experiment! For simple, con- 

} } J r r > 

family of Commanders, one is right for pH|J|||||||^3B solidated control of all your system 
you. Whether you need fast, easy, access resources, give us a call. 



4912 Research Drive Huntsville, AL 35805 USA 

1 -800-932-9239 (205) 430-4030 fax 

http://www.cybex.com 



PC is a registered trademark of International Business Machines Corporation. Mac is a registered trademark of Apple Computer, Inc. The lnc.500 logo is a registered trademark of Goldhirsch 
Group, Inc., Gybe* and Commander are trademarks of Cybex Computer Products Corporation. 
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